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INTRODUCTION 
In recent years, heavier machinery and more powerful tractors 
have been used on farms throughout the United States. Reasons for 
this trend include an Increase in farm size and the need to increase 
efficiency of operator time. In some areas of this country, however, 
problems have been noted due to the increased pressure on the soil 
surface (Cooper et al., 1983). One of the most serious problems 
resulting from increased tractor size is soil compaction beneath the 
tractor wheels. One study suggested that corn plants grown in 
untracked areas grow and yield significantly better than plants grown 
in the spring tillage tire track (Janzen et al., 1985). 
Dietrich (1987) suggested that tractor weight and horsepower have 
increased 60% to 80% since the 1960s while the footprint has increased 
only about 20%. The result of this greater ground pressure is 
increased compaction. He mentioned that twenty years ago the average 
ground pressure was slightly over 62 kPa and tire slip was 7%. Today, 
under the most commonly used tire for duals, the ground pressure is 
over 90 kPa and tire slip has increased to more than 12%. 
Greater traction typically results from increasing the contact 
area between tire and soil. Duriny the past twenty years, however, 
the average horsepower of tractors has increased dramatically while 
the tire footprint has not increased as fast. This increase in power 
per area on the soil surface also decreases the efficiency of power 
transfer from the tire to the soil surface. Increased contact area is 
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one reason tracked vehicles are more efficient than vehicles with 
tires. Increased slip, caused when greater power is transmitted with 
the same contact area, tends to increase soil compaction because of 
the soil shear. 
The ability to predict compaction could enable farmers to till 
the soil when it is least compactable or to increase their tractor's 
footprint by using larger tires or duals when tillage is necessary but 
the soil is in a compactable state. One method that could be used to 
predict soil compaction is the finite element method. For almost 20 
years this method has been touted as a way to solve soil mechanics 
problems. But problems remain for agricultural engineers seeking to 
solve the soil compaction problem. In the following sections some of 
these problems will be examined and possible solutions discussed. 
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LITERATURE REVIEW 
Predicting soil compaction has not been the typical approach that 
engineers have taken in trying to solve soil mechanics type problems 
(Spangler and Handy, 1982). Compaction is a rather difficult quantity 
to obtain and it is much easier to physically measure another related 
quantity, stress. Assuming linear elastic theory, the soil volumetric 
strain (or compaction) can be easily obtained if the appropriate soil 
strength parameters are known. There is still wide disagreement, 
however, on what physical quantities constitute soil strength. The 
following pages review the various methods that have been used to 
describe the stress state in soil if basic assumptions about the soil 
medium are made. 
If the soil is considered as a linear elastic homogeneous medium, 
the equations developed by Boussinesq in 1885 (Taylor, 1948) can be 
applied to obtain the stress at any point in the soil medium (Figure 
1) assuming that the load occurs at a point. 
, (II 
^ 5 
2nR^ 
o = + n - 2 y ) R  ) (2) 
2nR^ R^ R+z 
o = ( _2_ - ) (3) 
2 
2nR R R+z 
4 
t = !?!î! (4. 
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2nR* 
where o = stress in a semi-infinite medium 
T = shearing stress 
r = radial distance to a point from axis of symmetry 
z = vertical distance from soil surface to a point 
R = /(r^+ z^) 
V = Poisson's ratio 
0 = tangential direction 
and Q = point load 
Deformations of any point in the soil can also be found from the above 
formulations by using the following equations (Poulos and Davis, 
1974); 
V = ( 2(l-v) + -5- ) (5) 
2nER R 
u = SHlZl ( ££- - ) (6) 
2nER R^ R+z 
where v = the vertical displacement 
u = the radial displacement 
and E = Young's modulus 
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Due to poor agreement with experimental data, Froelich (1934) 
modified the above stress prediction equations to obtain more 
realistic results. He introduced a concentration factor that affected 
the distribution of the stresses according to the magnitude of the 
factor. The complete set of stress equations is included in Gill and 
Vanden Berg (1968). Assuming Poisson's ratio to be equal to 0.5 
Froelich obtained the following equation for vertical stress: 
a  =  z "  ( p Z  +  z 2 ) - ( n + 2 ) / 2  ( 7 )  
z 2n 
where n = the Froelich factor 
Soehne (1958) applied the concept developed by Froelich to 
determine the vertical stress under tires. He assumed values for the 
Froelich factor of 4, 5, or 6 for hard, medium, and soft soils 
respectively. 
If the load is considered to be distributed over a uniform 
circular area (Figure 2), then the stresses and deformations can also 
be found at any point in the medium using the following equations 
(Poulos and Davis, 1974); 
o = Q [A+B] (8) 
z 
0 = 0  [ 2 v A  +  C  +  ( l - 2 v ) F ]  ( 9 )  
r 
Og = Q C2vA - D + (l-2v)E^] (10) 
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V = û —g— a C ^ ' A + (1"V)H] ( 1 1 )  
u = Q ~ (-r) [(l-2v)E^ - D] ( 12 )  
E 
V 
(13) 
where A, B, C, D, E^, and H are parameters that are presented in 
tabular form by Ahlvin and Ulery (1962) and Sy is the volumetric 
strain. 
One must keep in mind the assumptions that are made when using 
the previous equations. The first and foremost is the assumption of 
the linear relationship between stress and strain. In highly 
compacted granular soils, this could in fact be true for compressive 
cases, but in most other situations, erroneous results occur. One 
other hidden assumption la that small strain theory was used to derive 
these equations. For strains greater than 4% some researchers suggest 
that small strain theory is inadequate (Bathe, 1982). 
For these and other reasons, researchers began in the 1960s to 
start applying numerical methods to model soil deformation. 
Girijavallabhan and Reese (1960) were two of the first to recognize 
the potential of the finite element method for solving problems in 
soil mechanics. They also recognized that the linear elastic material 
assumption would be inadequate to model soil deformation effectively. 
They chose to keep a constant value of Poisson's ratio, v, over the 
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whole experiment and vary Young's modulus, E, between elements. They 
noted, however, that Poisson's ratio changed depending upon the 
loading of the triaxial tester and calculated it based upon the 
following formula: 
V  =  -  — 1 -  = 4 - ^ 1 -  )  ( 1 4 )  
h 1 
where = axial strain 
Eg = radial strain 
V = final volume 
AV = V - V 
and V = initial volume 
o 
They used this equation to obtain values of Poisson's ratio for a 
dense and a loose sand. However, they then chose average values of 
Poisson's ratio that corresponded to the higher initial values of 
Young's modulus and used these constant values throughout the 
respective model solutions. In these materials, good results were 
achieved. 
Probably the first application made of the finite element method 
to agricultural problems was by Perumpral (1969). He attempted to 
assess the usefulness of the finite element method for predicting the 
stress distribution and soil deformation under a tractive device. 
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Furthermore, he used the finite element method to investigate the 
effect of an increase in contact area on these two parameters. He 
varied Young's modulus with depth after obtaining a function 
experimentally but also considered Poisson's ratio to be constant. He 
obtained good agreement between the stress predictions obtained from 
the finite element method and Boussinesq theory. He also found that 
increasing the contact area while maintaining the same total load had 
little effect on the zone affected by the surface load. He did find, 
however, that the degree of compaction at shallow depths could be 
reduced by increasing the contact area. 
Another very important early work was conducted by Duncan and 
Chang (1970). They utilized a nonlinear incremental approach which 
loaded the soil medium gradually. The assumed stress-strain 
relationship was hyperbolic. As the load was increased. Young's 
modulus did likewise. Their expression for the 'tangential' Young's 
modulus became very complicated as they incorporated various 
parameters. These parameters were obtained for a pure clay and a 
sand. They also investigated the usefulness of the finite element 
method for examining the effects of reloading the soil structure 
repeatably. 
They noted that more than a single stress-strain coefficient was 
required to fully represent the mechanical behavior of any material 
under a general system of changing stresses. They also noted that 
Poisson's ratio varied from 0.11 up to 0.65 as the deviatoric stress 
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applied to the triaxial tester varied. They obtained values of 
Poisson'3 ratio according to the following formula: 
where Ae^ = incremental volumetric strain 
As, = incremental axial strain 
1 
However, a constant value of Poisson's ratio was then assumed because 
of the nature of the investigation and because other characteristics 
of soil stress-strain behavior were not included in detail. 
A later work (Pollock et al., 1985) utilized the research by 
Duncan and Chang (1970) and their hyperbolic model to predict the 
multipass effects of vehicles on soil compaction. In the Pollock 
model, data obtained from Duncan and Chang's study for the clay and 
sand were used. They assumed axisymmetric geometry with a circular 
contact area, but obtained unusually low values of total volumetric 
strain (< 0.3% in both soils) which are of little significance in an 
agricultural situation. 
Raper et al. (1987) applied static loads simulating loads from a 
tracked vehicle to an idealized plane strain medium. Three different 
constitutive relationships were used in this model. The first was 
simply a nonlinear cubic relationship fit over stress-strain data 
obtained from a semiconfined test. The second used the Drucker-
Prager relationship with data assumed from Gill and Vanden Berg 
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(1966). The third again used a cubic fit over stress-strain data, but 
this time the data were obtained from an unconfined test. 
The most realistic field situation was obtained from the third 
constitutive relationship which allowed the most deformation for a 
given load. The other two constitutive relationships restricted the 
values of strain to less than 20% which is low for agricultural 
purposes. These two relationships also predicted that the elastic 
strain would be much greater than the plastic strain which is 
unreasonable for compactable agricultural soil. 
Clearly more work needs to be done before the finite element 
method can be used to accurately predict soil compaction. With recent 
advances at the National Soil Dynamics Laboratory and Auburn 
University in development of a constitutive relationship for 
agricultural soils, portions of the necessary technology have now been 
developed to make the finite element method more attractive. 
Therefore, the objectives of this research were to: 
1. Construct a finite element computer program to take into 
effect axisymmetric geometry and linear elastic constitutive 
relationships. 
2. Verify the linear elastic finite element program by 
comparing results against the linear elastic theory 
developed by Bousinnesq. 
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3. Modify this finite element program so that a different 
constitutive relationship can be used that will allow 
nonlinear behavior of the soil under compressive loads. 
4. Verify the nonlinear portion of the program with 
appropriate compression tests on a particular agricultural 
soil type. 
12 
Z 
FIGURE 1. Point load, Q, applied to the soil surface 
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FIGURE 2. Distributed circular load applied to the soil surface 
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GENERAL DEVELOPMENT OF THE FINITE ELEMENT METHOD 
Developing a finite element program to analyze soil compaction 
presented several interesting problems. The first and most basic was 
the typical assumption of linear elasticity. Agricultural soil rarely 
exhibits this type of behavior. Increasing the compressive stress on 
the soil surface typically causes the soil to compact. A measure of 
this compaction is the volumetric strain. The absolute value of the 
volumetric strain increases nonlinearly as the compressive stress 
increases. However, the linear elastic assumption was used to develop 
the necessary finite element equations and to check the program's 
soundness. 
A decision must also be made as to the physical description of 
the problem to be solved. Can the problem be described by a two-
dimensional model or does it have to be described in three dimensions? 
Although three-dimensional problems are the most realistic, the 
increased complexity of the problem and the increased storage and 
solution time make this option undesirable at this time. Because soil 
compaction was to be modeled, a simpler idealization was used to 
obtain reasonable results. 
Most soil mechanics type problems have typically been described 
as plane-stress, plane-strain, or axisymmetric using plane-strain 
triangular elements (Desai and Christian, 1977). The model developed 
was assumed to be axisymmetric and the appropriate equations were 
developed especially for this idealization. This assumption gave the 
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ability to solve a quasi-three-dimensional type problem with the added 
incentive of two-dimensional storage and computation time. 
It was also decided that development of the program should be 
done on a microcomputer because of the ability of users to use this 
program to predict soil compaction on an individual basis without need 
to access a main frame machine. Most of the initial work was done on 
a Zenith 248 micro with the main development of the program done on a 
Compaq 386. Both of these machines allowed the following program to 
be run in less than one hour. 
Theoretical Development 
The potential energy of a body is defined as the sum of the 
internal strain energy and the potential of the external loads (Desai, 
1979). The total potential energy of a structural body can be 
expressed as (Hinton and Owen, 1980): 
where dU is the internal energy of the body per unit volume, 6' the 
displacements at any point, p the body forces per unit volume and q 
the applied surface tractions. Integrations are performed over the 
total volume of the system 'V and over the loaded surface area 'S'. 
The first term on the right hand side of the equation is the 
internal strain energy, the second term is the contribution of the 
( 1 6 )  
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internal body forces (gravity), and the third term is the contribution 
of external surface tractions (loads). Assuming that the material is 
linear elastic, the theory of elasticity can be used and it states 
that: 
dU = (o) dV (17) 
where {£} and i a )  are the vector components of strain and stress 
respectively. The stresses and strains for a linearly elastic 
material can be related as: 
{o} = [C] <£} (18) 
where CC] is the stress-strain matrix. For axisymmetric geometry, the 
CC] matrix is of the following form: 
CC] = Ed - V) 
(1 + v)(l - 2v) 
1 
V 
1 - V 
1 
0 
V V 
1 - V 1 - V 
1 - V 
0 1 - 2v 
2(1 - V) 
1 - V 
V 
1 - V 
0 
1 
where E is Young's modulus and v is Poisson's ratio. 
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Using the displacement method of finite element analysis, the 
displacements are the assumed unknowns at the nodal points. If a two-
dimensional model is considered, the horizontal displacements in the 
radial direction are designated 'u' and the axial displacements in the 
vertical direction are designated 'v'. Within an element the 
displacements at any point can be obtained by use of appropriate 
interpolation functions. These functions are defined within the 
boundary of the element in local coordinates that range from -1 to 1. 
This gives us the ability to calculate the displacements at any point 
within the element. The formulation of the displacement equation is 
as follows: 
{5'} = CN3 {6} (20) 
where (6'} is the element displacement vector, [Nl is the 
interpolation function matrix and iS) is the nodal displacement 
vector. For the problem we are to consider, CNl is taken to vary 
linearly from one node to another. For a more complete description of 
interpolation functions refer to the following text (Bathe, 1982), 
The strains can be related to the element nodal displacements 
through the following equation; 
{£} = CB] {61 ( 2 1 )  
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where [B] Is the strain matrix that is generally composed of 
derivatives of the shape functions and for an axisymraetric situation 
is given below; 
tB] = t rBj] [82] tBg] ] and 
CB^] = 
0x 
X 
0 
0y 
0 
0y 
@x 
i=l,2,3 ( 2 2 )  
where n^ are the components of the [N] matrix and x and y refer 
respectively to the horizontal and vertical directions. 
The potential energy equation can be written again with all of 
the above substitutions to obtain the potential energy equation for an 
element. 
n = -^ r (6)^ [B]^ CCI CB] {6} dV - f (6)^ [N]^p dV 
e 2 Jy 
- J (5)^ CN]^q dS (23) 
These individual element equations can be summed to obtain the total 
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potential energy for the total structure. 
n = S He (24) 
The principle of minimum potential energy can be stated as 
follows (Desai and Abel, 1972): 
Of all possible displacement configurations a body can 
assume which satisfy compatibility and the constraints or 
kinematic boundary conditions, the configuration satisfying 
equilibrium makes the potential energy assume a minimum 
value. 
Minimizing the potential energy for an element is done by simply 
finding the minimum value of the given function. This can be done by 
differentiation with respect to the nodal displacements. 
CK] {6} - {R} (25) 
where ( 2 6 )  
are the equivalent nodal forces for the element and 
(27) 
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is termed the stiffness matrix for the element. 
These equations are first formulated for each element and are 
then coupled together in a large matrix by the direct stiffness method 
(Desai and Abel, 1972). This large square matrix normally has 
dimensions of 2 times the number of node points because each node can 
be displaced both in the radiël and axial directions for an 
axisymmetric application. 
Plane Strain Triangular Elements 
Program development 
The elements that were tried first to determine if they were 
satisfactory were plane strain triangular (Figure 3). These elements 
are very simple to work with and usually give very good results. The 
displacement field for each of these elements is given below (Huebner 
and Thornton, 1982). 
(&'} 
u(x,y) 
v(x,y) 
( 2 8 )  
where , 
n^(x,y) = (a^ + b^x +c%y), i=l,2,3 (29) 
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and 
2Ù, = 
''l 1^ 
''a 3^ 
(30) 
Before the integrals in Equations 26 and 27 can be solved, 
substitutions must be made for dV and dS for the elements. If the 
axisymmetric problem we are interested in is considered, the following 
equations apply: 
dV = 2 Tt X dx dy 
dS = 2 n X ds 
(31) 
(32) 
where x is the distance in the radial direction, y is the distance in 
the vertical direction, and s is the length coordinate measured along 
the sides of the triangular cross section. 
The incorporation of Equations 31 and 32 into Equations 26 and 27 
presents a problem. Evaluation of the integrals has now become very 
complicated due to the presence of x and y in the interpolation 
functions. Another method of solving the integrands is now desirable. 
A simple method is to obtain an approximate average value for the 
matrix EB] by using centroid values for x and y (Huebner and Thornton, 
1982). These are obtained simply by: 
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Xq = 1/3 (xi + X2 + X3) (33) 
Vc = 1/3 (yi + 72 + 73) (34) 
This approximation is not very accurate for elements near the centroid 
axis, however, and results must be checked to see if this presents a 
problem. Another problem can develop if nodes lie on the y axis, 
where x=0 because infinite terms can develop (Huebner and Thornton, 
1962). Avoiding this problem is relatively easy because a small hole 
can be introduced along the y axis and the radial displacements along 
the core are then set to be fixed to 0. This assumption simulates 
having the radial coordinates set to 0. 
A plane-strain, plane-stress finite element program was taken 
from a text book (Desai and Abel, 1972) and modified for the 
axisymmetric application. These changes consisted of changing the [B] 
matrix to allow axisymmetric elements as previously described, 
changing the [C] matrix to allow axisymmetric linear elasticity, and 
changing the loading to incorporate axisymmetric geometry. This 
program used the triangular plane strain elements mentioned earlier 
but incorporated another technique into the assemblage of the 
equations that resulted in a smaller bandwidth of the matrices to 
solve. Four triangular plane strain elements were utilized to form a 
quadrilateral with 5 nodes (Figure 4). The center node of the quad 
was condensed out from the equations resulting in a 4-noded 
quadrilateral which has a smaller bandwidth and requires less storage. 
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A slightly different method of storing the stiffness matrix was 
also employed by this program. Most stiffness matrices for finite 
element problems are banded, symmetric, and positive definite. 
Utilizing these characteristics allowed all the necessary variables to 
be stored in a matrix with the same length but with the width equal to 
the half-bandwidth. For our example (which is discussed below) the 
storage space was decreased from 1229K to only llOK for double 
precision arithmetic using this storage technique. 
Program verification 
The program was verified using a static flexible circular 
footing. This is a common technique utilized in several civil 
engineering applications mentioned earlier. The parameters necessary 
to make this program work were the finite element mesh (Figure 5), 
loading type and amount, and soil properties. This mesh was intended 
to be large enough so that the total radial distance was 6 times 
greater than the radius of the pressure load. The factor '6' was 
thought to be sufficient to introduce a semi-infinite soil medium that 
allowed large stresses and strains near the central axis without being 
affected by fixed boundary conditions. The mesh was composed of 169 
elements and 196 nodes and extended radially from the centerline 1.44 
m and vertically into the soil 1.44 m. 
The loading was distributed evenly over the centermost four 
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elements at the top of the mesh. The load corresponded to a similar 
problem solved in Girijavallabhan and Reese (1968). Values input into 
their program were: 
Pressure Load = 4.788 kPa 
Young's modulus = 4788 kPa 
Poisson's ratio = 0.3 
Radius of pressure load = 1.524 m 
Their results are shown in Figure 6. They evaluated their 
program by plotting the surface settlement against the theoretical 
linear elastic equations developed by Boussinesq and against other 
equations assuming a rigid boundary developed by Steinbrenner 
(Terzaghi, 1943). Note how the finite element method underpredicted 
the surface settlement compared to the Boussinesq solution. This was 
undoubtedly due to the assumption of an infinite medium that the 
theoretical solution made. The presence of a boundary that was needed 
by the finite element method probably would result in less deformation 
of the surface. 
The technique we used to compare the current finite element 
program and the Boussinesq solution was similar to the one just 
described. The same soil strength parameters were used as in the 
above example. The loading and radius of loading were changed to be 
more similar to a tire (Pollack et al., 1985). These included loading 
25 
to 125 kPa over a radius of 24 cm. 
The soil surface displacements obtained from the finite element 
method compared very favorably against the theoretical values obtained 
from linear elastic theory (Figure 7). Results are shown both for a 
model that starts at the central axis and for a model that is offset 
from this axis by the width of one element (0.06 m). The accurate 
prediction of surface deformation by both of these models indicated 
that the program was working correctly and accurately predicted 
surface deformation. 
The prediction of vertical stress and volumetric strain (Figures 
8 and 9) was also very similar to the Bousinnesq solutions (Figures 10 
and 11). Note the location and value of the maximum values and the 
general shape of the pressure and strain bulbs. 
Upon further investigation, however, a problem was noted. When 
the model was subjected to only gravitational loading, the stress and 
strain contours were not straight across as they should have been, but 
tended to deviate toward the center of the mesh both for vertical 
stress and volumetric strain (Figures 12 and 13). These errors 
indicated that perhaps the model was not working correctly. Perhaps 
the averaging method was giving faulty results near the center of the 
finite element mesh. Because this area was of primary interest, it 
was decided that a new type of element would be incorporated into the 
model that would allow numerical integration much easier. 
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Isoparametric Linear Quadrilateral Elements 
Program development 
The isoparametric linear quadrilateral element was chosen as the 
most logical candidate. Future research could conceivably be three-
dimensional and including this element would make the program more 
general and easier to expand to the three-dimensional case. A basic 
development of this element for plane-stress, plane-strain, or 
axisymmetric geometries will follow. For further information please 
consult Bathe (1982). 
The displacement interpolation for this element is given below. 
{5 •' = [ 
s) 
"l"l + V2 ' "3"3 ' "4*4 
"l^l * "2^2 "3^3 "4^4 
(35) 
where n^ 
"2 
"3 
"4 
l/4(l+r)(l+s) 
l/4(l-r)(l+s) 
l/4(l-r)(1-s) 
l/4(l+r)(l-s) 
(36) 
(37) 
(38) 
(39) 
and r and s are local coordinates that range from -1 to 1 within the 
linear quadrilateral element (Figure 14). Because the derivatives 
9/9x, and a/3y are required to calculate the matrix [B], the chain 
rule is used in the following form: 
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_L = 4- -1^  + 4- (40) 
0x 9r 9x 9s 9x 
with a similar relationship for 9/9y. Therefore, the partial 
derivatives for the local coordinates must be calculated before the 
above equation can be used. Evaluating these relationships poses a 
problem because they are inverse relationships, i.e., x = f(r,s). 
However, another method is typically used to solve this problem. 
Using the chain rule again, we have: 
9 9x 9y 9 
9r 9r 9r 9x 
9 9x Jl 9 
9s 9s 9s 9y 
(41) 
or in matrix notation. 
9x 
(42) 
where J is referred to as the Jacobian operator. Because its inverse 
is easily found, the above equation can be solved for 9/9x. This 
allows the calculation of the strain-displaceraeht matrix CBl. The 
elements of CB] are then functions of the natural coordinates r and s. 
Because the volume integration extends over these coordinates, they 
must be included in our definition of dV. Therefore, 
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dV = t det J dr ds (43) 
where det J is the determinant of the Jacobian operator and t is the 
thickness of the element. Because the thickness of the element varies 
because of the axisymmetric application, one radian of the structure 
is considered. The thickness at an integration point is therefore 
equal to the radius at that point and is computed numerically 
according to the following formula: 
where n|ç is evaluated at each integration point rj^ and s j. 
An explicit integration of the stiffness matrix with the 
substitution of dV is not computationally efficient. Therefore, 
numerical integration was employed. The stiffness matrix can now be 
written as: 
[K] = 2 a, . G. . 2 n. X. (45) 
ij J J k * * 
where G^j is the matrix EG] = CBJ^CCICB] det CJ] evaluated at the 
Gauss-Legendre sampling points r^ and sj, and are the given Gauss-
Legendre weighting factors. 
Two subroutines which used the above numerical procedure for 
calculating the stiffness matrix were obtained from Bathe (1982). 
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These subroutines used the Gauss-Legendre method of numerical 
Integration leaving the choice up to the user on the order of 
integration desired. However, Bathe (1982) advised also that for a 4-
noded quadrilateral, 2 point integration is sufficient. Higher orders 
only take more computation time, without giving better results. 
The assemblage of the load vector still has to be considered. 
Although examples are given in the same text for these applications, 
no code was included and had to be developed. A brief description of 
the methods used to Include the body force and surface tractions will 
now be discussed. 
The body force is the easiest load to Include in the finite 
element program. The portion of the force vector that includes the 
body force can be computed as follows: 
^ "id ^ij Pij "^ij I "k ^k 
where p^j is the body force vector evaluated at the integration 
sampling points. This vector will have 0 as its entry at every value 
corresponding to the horizontal displacements and a negative value at 
every value corresponding to the vertical displacements. Typically, 
Pij will be constant over the body for a gravitational loading. 
The surface force vector is a little more difficult to code. If 
we assume that the surface traction (pressure load) applied to an 
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element is vertical (Figure 15), the formulation is a little easier. 
At the top of the element where the pressure is applied, the local 
coordinate 8=+l. Using the relationships previously given for the 
interpolation functions it is found that 
u = 1/2(1 + r) ui + 1/2(1 - r) U2 
V = 1/2(1 + r) vi + 1/2(1 - r) V2 
( 4 7 )  
( 4 8 )  
As before, the differential surface 'dS' must also be expressed in 
terms involving the natural coordinate system. 
dS = t^ dl = t^ det J dr (49) 
where tj^ is the thickness at r^, dl is a differential length and 
1 / 2  
det J = Ox 
0r 
iz. 
9r 
( 5 0 )  
and 0x/0r = (xj - X2)/2 and 3y/0r = (y^ - y2)/2 
Therefore, the surface traction vector can be calculated using 
the above relations: 
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k k 
(51) 
where qj^ is the surface traction load applied to the element surface. 
It is important to note that because s=+l, numerical integration only 
has to be performed in one dimension. The two force vector equations 
can then be added to obtain the total force vector equation. 
All of the above solution techniques are included in the finite 
element program developed for this research. It is entitled SOILPAK 
and is included in Appendix A. Flowcharts of the specialized 
subroutines of this program are included in Appendix B. It utilized 
4-noded isoparametric linear quadrilateral elements and numerical 
integration to solve plane-strain, plane-stress, or axisymmetric 
problems. 
Program verification 
This program was tested exactly as the previous program that used 
plane strain triangular elements. First, it was tested in a gravity 
loading situation to see if these elements behaved better near the 
central axis of the axisymmetric problem. As can be seen in Figures 
R = Rg + Rg (52) 
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16 and 17, the behavior was excellent. The vertical stresses and 
volumetric strains were constant across the entire mesh. 
The flexible, circular loading was applied to check against the 
Bousinnesq theory and results also were very good. The surface 
deformation was also predicted very closely by the finite element 
method (Figure 18). Two central holes of different sizes were 
introduced to evaluate the benefit of using a hole to eliminate 
infinite terms that could result when x=0. When the smaller central 
hole was used (radius = 0.01m) the results were very similar to the 
solution with no central hole. When the larger size hole was used 
(radius = 0.06m) the results were closer to the linear elastic 
solution but differed significantly from the previous finite element 
solutions. It seemed that one must know what size central hole to use 
to offset the mesh if this option was desired. It was possible to 
adjust the results by simply using a central hole of the needed size. 
Because the results with the smaller hole were very close to the 
results from the original mesh and no problems seemed to result from 
using the unaltered mesh, results throughout the rest of the program 
were calculated using the original mesh with no central hole. 
The vertical stress contours (Figure 19) seemed very reasonable 
and related well to theoretical values (Figure 10). Maximum values 
were slightly higher calculated by the finite element method than by 
linear elastic theory. The volumetric strain contours (Figure 20) 
were also very similar to the theoretical contours (Figure 11). 
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Differences between the stress and strain contours were probably due 
to the semi-infinite soil medium assumed by the linear elastic theory. 
The model thus seemed to be working correctly and further enhancements 
could now be made to it. 
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FIGURE 3. Plane strain triangular element 
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FIGURE 4. Method of using 4 triangular elements to form 1 
quadrilateral element 
36 
FIGURE 5, Axiayrametric finite-element mesh that is used to model a 
flexible circular footing 
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/N 
FIGURE 14. Interpolation functions for an isoparametric linear 
quadrilateral element 
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/N 
FIGURE 15. Vertical surface traction loading applied to the surface 
of the quadrilateral element where s=+l 
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NONLINEAR ENHANCEMENT 
The finite element program that used isoparametric linear 
quadrilateral elements discussed in the previous section was bound by 
the assumption of linear elastic material properties. However, for 
the purpose of predicting soil compaction this theory is not very 
reasonable. Loose agricultural soil behaves unlike any other material 
and can not be described mathematically as linear elastic. A new 
constitutive relationship must be used that takes into account its 
nonlinear behavior. 
Presumably the largest error that occurs from using any of the 
previous applications of the finite element method to soil compaction 
stems from the inaccurate constitutive relationship between stress and 
strain. Typically, in finite element analysis, this relationship has 
been chosen to be linear. This assumption is unreasonable for 
agricultural soils which deform greatly under applied loads. A new, 
basic, relationship has been proposed by researchers at the National 
Soil Dynamics Laboratory and Auburn University (hereafter referred to 
as NSDL & Auburn Univ.) (Bailey et al;, 1984) which meets two 
important physical constraints that others have failed to meet. The 
first physical constraint that needs to be satisfied is that as a soil 
approaches its maximum bulk density, additional compressive stress 
causes a proportional change in volumetric strain. The second 
physical constraint that needs to be satisfied is for the initial 
state of no applied stress. In this case the volumetric strain should 
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also be zero. The model proposed by the NSDL and Auburn Univ. is as 
follows : 
Ë = (A + Bo. )(1 - e"C°h) (53) 
V h 
V 
where e = In -r,— and is referred to as natural volumetric strain 
^o 
V = initial volume 
o 
V = current volume 
ojj = hydrostatic stress 
and A, B, C, = compactability coefficients 
The compactability coefficients were found by using a nonlinear curve 
fitting technique on triaxial data obtained from hydrostatic loading. 
Natural strain was used in this model because of the advantages 
that it has over the typical engineering strain relationship for 
agricultural soils. One advantage of natural strain is that much 
larger values of strain can be considered. The definition of 
incremental natural strain states that this quantity is obtained by 
dividing the incremental change in length by the instantaneous length 
being considered. The components of natural strain is related to the 
same respective components of engineering strain by the following 
equation (Gill and Vanden Berg, 1968). 
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e = In (1 + s) (54) 
where s is the engineering strain. 
To use the above constitutive relationship in the finite element 
program, it must be written in terms of engineering strain. This 
relationship is necessary because of the linear elastic relationship 
between stress and strain that uses Young's modulus. 
o = E e (55) 
Taking the inverse of the natural log of each side of Equation 54 
results in 
e^ = (1 + E) (56) 
Rearranging gives 
E = e^ - 1 (57) 
Therefore, 
E^ = exp[(A + Bo^)(l - e ^ °^)] - 1 (58) 
This relationship gave the ability to use the stresses to calculate a 
new value, of volumetric engineering strain. A plot of the engineering 
volumetric strain and natural volumetric strain vs. hydrostatic stress 
is given in Figure 21 along with a plot of the bulk density vs. the 
hydrostatic stress for a Norfolk sandy loam soil. 
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This model was incorporated into the finite element program and 
was made useful by implementing the incremental loading technique 
discussed earlier by Duncan and Chang (1970). Using this method, the 
load was split into several different increments and each increment 
was applied separately. This allowed the linear elastic theory to be 
used for each increment to calculate the strains and stresses because 
of their much lower values. These values are accumulated over each 
load step to obtain the total strain and stress for each element. 
A method is needed, however, to change the material properties 
between load steps. As more load is applied, the soil becomes stiffer 
and more resistant to compaction. One method of making this change is 
to vary Young's modulus depending upon the stress state of the 
element. This was done by using the compaction equation given above. 
A tangential Young's modulus is defined as 
This value continuously changes because of the nonlinearity of the 
stress-strain curve. 
The relationship given in Equation 58 for the compaction equation 
gives strain as a function of stress. We can differentiate with 
respect to o and obtain an inverse relationship for Young's modulus. 
This solution is given below for the tangential Young's modulus. 
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/I /t 
= - = expC(A+Baj^)(l-e" h)] [q + e h(flc-B+BCOj^)] 
(60) 
A plot of Young's modulus vs. hydrostatic stress is given in Figure 
The above equation was used after each load step to calculate a 
new value of Young's modulus depending upon the previous load step's 
stress level for each element. Theoretically, closer and closer 
approximations to the exact solution will be obtained as the load step 
increment is decreased and the number of load steps increase. At some 
point, however, round off error may complicate this procedure. 
Several different load step sizes should be tried to find the most 
economical solution. 
Because the elements in the soil mass will not be in a 
hydrostatic stress state with all components of stress equal, some 
alternate method must be used to calculate the value of stress that 
will determine the modulus of elasticity for the next load step. The 
most obvious solution is to use the mean normal stress value. This is 
calculated from the following formula. 
Oh = (Ox + Oy + OgJ/S (61) 
22. 
where "y and Og are the three components of stress in the radial, 
tangential, and vertical directions, respectively. 
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One very Important point is that each element can be handled 
independently. The need for layers in the soil profile is eliminated 
unless the soil properties change. This could occur when a subsoil 
with very different mechanical properties underlies the topsoil. 
As previously stated by Duncan and Chang (1970), two material 
properties are necessary to completely describe the mechanical 
behavior of any material under a general system of changing stresses. 
We are presently able to calculate only one, i.e.. Young's modulus. 
We can, however, use Equation 15 that was developed by Duncan and 
Chang (1970) to calculate values of Poisson's ratio, also depending 
upon the stress state of each element. Their equation, as stated 
previously, is as follows. 
Ae, - Ae 
" = ( IS)  
where Ae = incremental volumetric strain 
V 
= incremental axial strain 
Applying purely a hydrostatic load will produce no differences 
between axial and volumetric strain because the stress in each 
direction is equal. A more recent model has been developed at the 
NSDL and Auburn Univ. by Grisso et al. (1987) that included the effect 
of a deviatoric stress, i.e., the difference between the radial and 
axial stresses on a triaxial test. 
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Ë = 0 (A + Bo. )(1 - e"C°h) (62) 
V n 
where 0 = a function of the deviatoric stress state 
To remain compatible with the previous hydrostatic compaction 
model only Infinitesimal deviatoric stresses were used to calculate a 
value of Poisson's ratio. The hydrostatic stress calculated from 
Equation 61 was input into this model and the deviatoric stress was 
taken to be 1/100 less and 1/100 more than this value. Appropriate 
values of strain were calculated from each of these situations and 
used to calculate Poisson's ratio for use In the finite element 
program. A plot of hydrostatic stress vs. Poisson's ratio is also 
given in Figure 22. 
After each load step was applied to the finite element program, a 
procedure was used to check for convergence of the solutions to a 
central value. This is necessary because of the round off errors 
resulting from matrix algebra. When a system of equations such as the 
finite element system is solved for unknowns, the answers are not 
exact, but are only approximations. Convergence will sometimes only 
occur after several iterations of adjusting the load vector. The 
equation to be solved is as follows. 
[K] (6) = (R) (63) 
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After approximate solutions to (6) are found, the stiffness matrix CK] 
was multiplied by (6) to obtain another vector that is somewhat 
similar to the load vector {Rl. This equation should then be solved 
for any residuals. 
C K ]  < 6 }  -  ( R )  =  { ( p )  ( 6 4 )  
If the residual matrix {(p} is reasonably close to 0, then the solution 
has converged. If it has not, then the residual matrix should be 
added to the load vector (R) and the system of equations solved again 
(Naylor and Pande, 1981). If the residuals are closer to 0, the 
process should be repeated until the desired convergence occurs. This 
subjective measurement of error tolerance depends upon many factors, 
such as the machine type, programming language used, single or double 
precision, etc. Care and experience are required to choose an 
appropriate value. 
A finite element program entitled SOILPAK using all of the 
previous techniques discussed in the previous sections is included in 
Appendix A. Flowcharts of the important subroutines of this program 
are included in Appendix B. The INPUT.DAT file that was used to apply 
the 25 kN load on the flat plate is included in Appendix C. The first 
portion of the OUTPUT.DAT file is presented in Appendix D. The nodal 
displacements are not presented due to their extensive length. 
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LABORATORY EXPERIMENT 
Verification data were obtained from Alvin Bailey at the NSDL to 
compare against the nonlinear enhancements of the finite element 
program. Only one soil that was present in the NSDL soil bins had 
been used to develop a compaction model and also to obtain stress 
values when a tire load was placed on the soil surface. This soil was 
a Norfolk sandy loam (Bailey et al., 1984) and was found in one of the 
two indoor bins (Figure 23), 
The coefficients developed for the compaction model in Equation 
53 for this soil are presented in Table 1. They were developed when 
the soil was at a moisture content of 6.1%. Averaged stress values 
obtained at the NSDL during dynamic tire loading experiments are 
presented in Table 2 (Bailey, 1987). These values were obtained by 
placing a tire load on the soil surface and measuring the stress 
values with stress state transducers or SSTs (Nichols et al., 1984). 
These transducers are capable of measuring the stress in 6 directions 
(Figure 24). They were developed to enable researchers to determine 
the complete stress state in the soil. 
The finite element model was also run with the tire pressure 
input as the flexible pressure load. As mentioned previously, this 
was only an approximation, but the results obtained from this method 
were promising. Stress contour results from the finite element 
program are shown in Figures 25 and 26. Figure 27 shows the 
volumetric strain contours which show the areas of maximum soil 
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compaction under this type of load. All of the previous results were 
obtained by assuming that a hard pan did not exist in the soil until 
the boundary of the finite element mesh which is located at -1.44 m. 
Most of the results are of the same order of magnitude but the finite 
element values are smaller in some cases, probably due to the 
nonexistence of a hard pan. 
It was then decided that the nonlinear finite element program was 
working correctly and could predict the correct stress levels within a 
soil medium provided that accurate soil properties could be obtained 
and used within the program. Further verification was needed, 
however, to complete program validation. 
An experiment was run in the Norfolk sandy loam soil bin at the 
NSDL. The soil was prepared to mirror the same soil condition that 
was used for the development of the compaction model. The moisture 
content for this model was 6.1% and the soil was in an initially loose 
condition. Therefore, the soil in the soil bin was prepared 
accordingly. Its moisture content was brought up to this approximate 
value and it was. deep tilled to create as loose a condition as 
possible. Figures 28 and 29 show the moisture content and the bulk 
density plotted vs. depth. It appeared that a hard pan was located at 
a depth of approximately 480 mm near the sides of the soil bin and at 
a depth of 420 mm near the center based upon the bulk density values. 
Four different profiles of penetrometer readings were taken 
before the laboratory experiment was started in the soil bins. Six 
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different sets of readings are taken at each profile as the 
penetrometer cart was moved from one side of the bin to the other. 
The first profile is shown in Figure 30. At the conclusion of the 
experiment, this procedure was repeated. All of the resulting 
profiles are presented in Appendix E. 
All of the penetrometer figures show the approximate location of 
the hard pan in the soil medium. There does seem to be a slight 
discrepancy on where the hard pan was located depending upon which 
method is used to locate it. According to the bulk density 
measurements, this pan seems to be no deeper than 480 mm. But 
according to the penetrometer measurements, there does not seem to be 
a pan shallower than 540 mm. Since there was no exact method of 
locating this pan, finite element results were obtained using both 
depths and verification of the program results attempted at both 
depths. 
An experiment was carried out in the soil bin at the NSDL using 
the SSTs. Two different loading devices were used to apply loads to 
the soil surface using the tire car at the NSDL. The first device was 
a flat plate that deformed the soil to a uniform depth depending upon 
the load that was placed upon it (Figure 31). The second loading 
device was a spherical disk (Figure 32). The flat plate was used to 
attach the spherical disc so that a second mounting bracket did not 
have to be manufactured. The spherical disc was used to eliminate the 
stress concentrations that could occur near the edge of the flat 
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plate. 
Two loads were applied to each device. A full load of 25 kN and 
a half load of 12.5 kN was applied to each of the discs. The reason 
for these values was that tractor tires normally exerted this maximum 
load on the soil surface. The lower load value was chosen to examine 
the resolution of the transducers and of the finite element model at 
lower stress levels. 
The stress cells were placed at two locations in the soil medium. 
The first cell (the C cell) was placed at the center of the 
axisymmetric load. The second cell (the D cell) was placed radially 
at a distance of 20 cm from the center of the load. They were also 
placed at two depths. In configuration 1, the center cell was placed 
at a depth of 15 cm, and the radial cell was placed at a depth of 25 
cm (Figure 33). In configuration 2, their depths were reversed. 
Three replications were performed for each of the runs. This 
amounted to a total of 2 loading devices x 2 loads x 2 stress cell 
configurations x 3 replications which equaled 24 runs. These runs 
were performed over a period of three days at the NSDL. Between the 
runs, the soil surface was covered by a plastic cover to reduce 
moisture loss. 
The layout of the experiment within the soil bin according to run 
number is shown in Table 3 and Figure 34. A potential problem had to 
worked around to use the Norfolk sandy loam soil bin. Previous to 
this experiment, large ditches had been dug in this bin for another 
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experiment (Figure 35). These ditches occurred every 8 m and ray 
experiment had to be carried out between the previous locations of 
these ditches to keep them from interfering with it. Even though the 
soil had been thoroughly deep tilled, these ditches may still be 
located by use of a penetrometer several months later. 
The experiment was completely randomized within the available 
working area of the bin but was performed to minimize soil disturbance 
and labor. The first compacting device (the flat disc) was used in 
the area between where the first and second ditches had been dug. All 
of the experimental plots in this area loaded with the flat plate were 
compacted before the load applying device was changed. After both 
devices had been used in this area, the next area between the soil 
ditches was then approached. This procedure was followed until the 
experiment was completed. 
The method of placing the transducers in the soil medium was very 
time consuming and laborious. Two small trenches had to be be dug in 
the soil to the proper depths and the transducers placed in at the 
appropriate locations (Figure 36). The soil removed was then 
reinserted into the trench on top of the transducers. Because the 
soil was in an initially loose state, this was done without too much 
destruction of the original condition. However,, if the soil had been 
compacted, the test results would have been compromised greatly by 
this insertion method. 
Approximately 30 minutes was required to prepare for each run and 
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15 minutes to apply the load. The results consisted of the applied 
dynamic load, the sinkage of the plate, and six stress values obtained 
from each transducer. The complete data set is presented in Appendix 
F. Approximately 100 data points were obtained for the full load and 
approximately 50 points were obtained for the half load. The 
displacements of the soil surface and of the SSTs were obtained at the 
conclusion of the load application when they were dug up (Figure 37). 
Results from this experiment are presented in the next section. 
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TABLE 1. Compaction coefficients obtained for Norfolk sandy loam soil 
A B C pa 
-- kPa"^ -- -- kPa"^ -- -- Mg/m^ --
-0.242 -221.0E-6 0.0147 1.2339 
is the fitted initial density of the soil. 
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TABLE 2. Average stress values obtained from laboratory tests in a 
Norfolk sandy loam soil at the NSDL 
Final 
Transducer^ Depth o ^ o ° o o, ® 
z X y h 
-- cm -- - — --------- kPa — — 
C 25.7 235 30 39 102 
D 25.7 220 29 33 94 
^transducer C is located at the center of the tire and transducer 
D is located at the edge of the tire. 
= vertical stress. 
= horizontal stress in the line of travel of the tire. 
•^Oy = horizontal stress perpendicular to the line of travel of 
the tire. 
®oh = hydrostatic stress which is the average of the previous 
three. 
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TABLE 3. Completely Randomized Bin Experiment 
Randomized 
Loading^ Load^ Transducer® Rep Bin Run 
Device Location Location Number 
1 1 1 1 19 14 
1 1 1 2 15 12 
1 1 1 3 4 7 
1 1 2 1 5 8 
1 1 2 2 20 15 
1 1 2 3 12 11 
1 2 1 1 23 17 
1 2 1 2 6 9 
1 2 1 3 18 13 
1 2 2 1 22 16 
1 2 2 2 11 10 
1 2 2 3 2 6 
2 1 1 1 9 5 
2 1 1 2 1 1 
2 1 1 3 17 22 
2 1 2 1 10 18 
2 1 2 2 16 21 
2 1 2 3 21 23 
2 2 1 1 14 20 
2 2 1 2 24 24 
2 2 1 3 8 4 
2 2 2 1 13 19 
2 2 2 2 3 2 
2 2 2 3 7 3 
^Loading Device 1 = Flat Disc 
Loading Device 2 = Spherical Disc. 
bLoad 1 = 25 kN 
Load 2 = 12.5 kN. 
^Transducer Location 1 = C @ Centerline @ 15 cm Depth 
D @ Radius 20 cm @ 25 cm Depth 
Transducer Location 2 = C @ Centerline § 25 cm Depth 
D @ Radius 20 cm @ 15 cm Depth. 
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FIGURE 23. Indoor bins located at the National Soil Dynamics 
Laboratory in Auburn, Alabama 
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FIGURE 24. Soil stress state transducers 
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FIGURE 25. Contours of vertical stress obtained from finite element 
solution of simulated tire load on soil surface 
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Mean Normal Stress, kPa 
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FIGURE 26. Contours of mean normal stress obtained from finite 
element solution of simulated tire load on soil surface 
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Volumetric Strain 
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FIGURE 27. Contours of volumetric strain obtained from finite element 
solution of simulated tire load on soil surface 
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FIGURE 28. Moisture content of Norfolk sandy loam soil bin at time of 
experiment 
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FIGURE 29. Bulk density of Norfolk sandy loam soil bin at time of 
experiment 
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FIGURE 30. Sample penetration resistance plot obtained from Norfolk 
sandy loam soil bin previous to experiment 
FIGURE 31. Flat plate that was used to apply loads to soil 
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FIGURE 32. Spherical disc that was used to apply loads to soil 
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Soil Surface 
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FIGURE 33. Positions at which stress state transducers were placed in 
the soil bin 
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FIGURE 34. Layout of the Norfolk sandy loam soil bin showing location 
of previous experiment's trenches that were to be avoided 
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FIGURE 35. Trenches that were located in adjacent soil bin at NSDL 
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"7 , 
FIGURE 36. Small trenches that had to be dug in the soil to place 
stress state transducers 
85 
FIGURE 37. Excavating the stress state transducers after the load had 
been applied 
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RESULTS 
The entire data set obtained from the laboratory experiment is 
included in Appendix F. A portion of the results from the laboratory 
experiment carried out in the soil bin at the NSDL are shown in Table 
4. This table shows the displacements of the soil surface when the 
load was applied and the displacements and final locations of the 
stress state transducers. Six values were averaged for the surface 
displacements and three values were averaged for the stress state 
transducers. The displacements of the flat disc were uniform over the 
surface of the disc, but the displacements given for the spherical 
disc were maximum in the center and decreased near the edges due to 
its geometry (Figure 38). 
The values given for the surface displacements and the shape of 
the loading device were used to load the finite element mesh. They 
were split into multiple load steps. Values of stresses and strains 
were obtained at the centroid of each element for each respective load 
step. The stresses obtained at the element centroids were compared to 
the values obtained from the soil bin experiment. 
The vertical stresses obtained from the soil bin experiment were 
the largest and probably the most reliable. The resolution of the 
stress state transducers was approximately ± 5 kPa. The largest 
values that were recorded for the horizontal stresses were only about 
50 kPa. The largest values for the vertical stresses were about 300 
kPa. The resolution of the SSTs was much less important in the 
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measurement of vertical stresses due to their larger values. However, 
the SSTs gave the ability to examine the horizontal stresses that are 
sometimes thought of as negligible. One method of examining both the 
horizontal stresses and the vertical component of stress was by 
looking at the mean,normal stress (or in our case the calculated 
hydrostatic stress from Equation 61). Therefore, the vertical 
stresses as well as the mean normal stresses were evaluated for 
agreement with the finite element program. 
The predicted volumetric strain plots were also included in this 
section exclusively to show the amount of compaction that was 
predicted from applying these types of load to the soil. It was 
unfortunate that no data was available to verify these predictions but 
the graphs can be compared to each other visually to locate areas of 
maximum compaction. 
Tables 5 and 6 show the average values obtained for the vertical 
stresses and mean normal stresses at each of the transducers. The 
values obtained at the maximum loads were averaged from three 
different quantities and the values obtained from the half loads were 
averaged from six different quantities. The reason for more values at 
the half loads was that these values were also obtained when the model 
was loaded to the full amount. Also shown are 95% confidence 
intervals computed for each value. Notice the very large values due 
to the large variance of the vertical stresses and few replications. 
These values were even obtained in a so-called homogeneous soil in a 
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soil bin. Despite being more homogeneous than soil in fields, the 
soil found in the soil bins was still very variable. 
The final location of each stress state transducer is shown in 
Table 4. These locations were plotted as stars on the graphs that 
resulted from the finite element runs. This makes it easier to locate 
the comparable stress values obtained from the finite element program. 
Four sets of graphs are to be examined resulting from two different 
loading devices and two loads. 
The volumetric strain was plotted on graphs extending from the 
centroids of the outermost elements. This gave them a horizontal 
scale extending from -1.2 ra to 1.2 m and a vertical scale of 0.0 m to 
-1.2 m. The vertical stress and mean normal stress graphs focused on 
the upper central portions with a lower vertical boundary of -0.6 m, 
an upper boundary of 0.0 m, and a horizontal scale of -0.6 m to 0.6 m. 
This enlarged scale allowed these graphs to be examined more closely 
for comparison to the experimental values. 
Flat Disc with 25 kN Load 
The vertical stress contours predicted from the finite element 
method along with the locations of the experimentally obtained values 
are shown in Figure 39 when a hard pan was assumed at a depth of 480 
mm. Examining these contours shows that each of the finite element 
results lies within the confidence intervals, even in one location 
(the deepest point beneath the center of the flat plate) where the 
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confidence interval was considerably smaller than the others. 
The mean normal stress contours were also very close to the 
experimental values (Figure 40). The volumetric strain contour plot 
is shown in Figure 41. This plot showed that a maximum strain of 36% 
occurred beneath the center of the plate. This large value clearly 
showed the assumptions that would not be allowed when using basic 
small strain theory. However, by solving incrementally, the errors 
were much smaller as the constitutive relationship was followed much 
closer. 
When a hard pan was assumed at a depth of 540 mm, the results 
were very similar. All curves on the vertical stress plot (Figure 42) 
fell within the 95% confidence intervals for the experimental data 
except for the one value at the deepest point beneath the flat plate. 
This value had the smallest confidence interval of ± 21.0 kPa with a 
mean value of 231.4 kPa. The predicted value of 190 kPa was clearly 
out of the range, although not by a great margin. 
The mean normal stress contours were all within the confidence 
intervals (Figure 43). The radial values, however, were much closer 
to the experimental values with the predicted central values being 
smaller but within the accepted range. The volumetric strain contours 
(Figure 44) also appeared much the same as the previous volumetric 
strain graph with the values being almost exactly the same. 
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Flat Disc with 12.5 kN Load 
When the half load of 12.5 kN was applied to the soil surface on 
the flat plate with an assumed hard pan at 480 mm, the stress contours 
appeared much as on the full load contours except for the magnitude 
(Figure 45). These magnitudes on the contours appeared to be 
approximately half the previous values. Also the transducers were not 
displaced as much as when subjected to the full load. Only one of the 
points for vertical stress did not abide within the 95% confidence 
interval. This point was the lower value on the edge of the flat 
plate. The 95% confidence interval for this value goes from 33.5 kPa 
to 87.5 kPa with the finite element predicted value being almost 102 
kPa. Again, the value with the smallest confidence interval was the 
lower value in the center. This value did lie within its confidence 
interval, however. 
The mean normal stress contours were predicted very accurately 
and each fell within the small confidence interval given at this lower 
loading level (Figure 46). This time the central values were 
predicted much closer than the radial values but all were within the 
acceptable range. The volumetric strain contours were very similar to 
the previous contours for the full load and only differed from the 
previous volumetric strain results by a small percentage (Figure 47) 
with the maximum value being approximately 28%. 
When a hard pan was assumed at a depth of 540 mm, the results for 
the vertical stress improved somewhat but not enough to include all of 
91 
the predicted values within the accepted range (Figure 40). Again the 
lower radial value of 95 kPa was outside of the 95% C.I. by 5 kPa. 
The mean normal stress contours were all again within the 
accepted range (Figure 49). The lower hard pan only decreased these 
contours a slight amount and did not affect them significantly. The 
volumetric strain values were very similar to previous results (Figure 
50) with the maximum value being approximately 28%. 
Spherical Disc with 25 kN Load 
The spherical disc loading apparatus produced some very 
interesting vertical stress contours (Figure 51) when a hard pan was 
assumed at a depth of 480 mm. It was also obvious that the stress 
concentrations disappeared due to the geometry of the spherical disc. 
Overall the stress contours produced by the finite element method were 
greater than the experimental values although most of the contours fit 
within the 95% confidence interval of the experimental points. The 
one exception was the deeper radial transducer. The vertical stress 
value of 107 kPa had a 95% C.I. of 19.2 with the finite element 
solution being approximately 160 kPa. 
The mean normal stress contours failed to fall within acceptable 
limits on both of the radial transducers (Figure 52). The upper 
experimental value was 43.5 kPa and its 95% C.I. stretched from 26.S 
kPa to 60.5 kPa. The predicted value was approximately 70 kPa. The 
deeper experimental value of 37.1 kPa fared little better with its 95% 
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C.I. of ± 6.8 kPa. The predicted value for this point also narrowly 
missed being approximately 55 kPa. The volumetric strain plot (Figure 
53) predicted a maximum value of 40%. 
Assuming a hard pan at a depth of 540 mm improved our solutions 
(Figure 54) but not enough to include all of the predicted values 
within acceptable limits. The same value that was outlying with a 
shallower hard pan was also outlying with the deeper pan. This time 
the predicted value was closer, being approximately 140 tcPa but 
narrowly missed the C.I. 
The mean normal stress contours also were very close to 
predicting the experimental points, but again the radial values 
narrowly missed (Figure 55). Both of these values differed from the 
95% C.I. for the experimental values by less than 5 kPa. The 
volumetric strain contours are shown in Figure 56 with a predicted 
maximum value of 36%. 
Spherical Disc with 12.5 kN Load 
The vertical stress contour plot (Figure 57) with a hard pan 
assumed at a 480 mm depth did not predict accurately the experimental 
data. All of the predicted contours were relatively close to the 
experimental values but all differed by values greater than the 95% 
confidence intervals. 
The mean normal stress contour plot (Figure 58) also differed 
from the experimental data with only one value (the deepest center 
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transducer) being within the accepted limits. The maximum volumetric 
strain predicted (Figure 59) was slightly over 32% for this loading. 
When a deeper hard pan of 540 mm was used in this model, the 
results were a little more promising. The vertical stress contours 
followed the same pattern as before, except that the magnitudes were 
slightly lower (Figure 60). This time, the deepest center 
experimental data point was predicted within acceptable limits by the 
finite element program. All of the other values continued to differ 
slightly. 
The mean normal stress contour plot (Figure 61) was similar to 
the previous assumption's results. Only one value was within 
acceptable limits at the same location as before. Again a maximum 
value of 32% was predicted for the volumetric strain (Figure 62). 
Due to the poor prediction of the previous two assumptions of a 
hard pan at 480 ram and at 540 mm, one more try was made to validate 
the experimental results. This time a hard pan was assumed at a depth 
of 600 mm. 
Again, however, the results were similar. According to Figures 
63, 64, and 65, the same contours were predicted for each of the 
experimental data points. It was obvious that once this depth was 
reached, the exact location of the hard pan had little effect on the 
stress state in the soil medium. 
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TABLE 4. Average Displacements^ Calculated from Soil Bin Experiment 
Transducer Transducer 
C D 
Treatment^ 
Final Displaced Final Displaced 
Surface Depth Depth 
Displacement 
cm 
111 19.6 29.4 14.4 32.9 7.9 
112 19.5 36.1 .11.1 26.8 11.0 
Average 19.6 
121 13.1 24.7 9.7 30.4 5.4 
122 12.6 32.4 7.4 23.0 8.0 
Average 12.9 
211 19.6 34.6 14.0 31.5 6.5 
212 19.3 24.8 9.6 25.3 10.3 
Average 19.5 
221 14.2 24.8 9.8 29.7 4.7 
222 13.8 31.2 6.2 21.9 6.9 
Average 14.0 
*Six values were used to obtain surface displacements and three 
values were used to obtain transducer final depths and displacements 
bpirst number of treatment 
1 = Flat Disc 
2 = Spherical Disc 
Second number of treatment 
1 = 25 kN Load 
2 = 12.5 kN Load 
Third number of treatment 
1 = Transducer Configuration 1 
2 = Transducer Configuration 2. 
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TABLE S. Average Vertical Stresses® Obtained from Soil Bin Experiment 
Transducer Transducer 
C D 
Treatment'^ 
95% 95% 
Vertical Confidence Vertical Confidence 
Stress Interval Stress Interval 
111 266.6 ± 211.8 163.5 ± 119.0 
112 231.4 ± 21.0 227.0 ± 177.7 
121 109.6 ± 58.9 60.0 ± 27.5 
122 106.4 ± 11.3 93.3 ± 27.7 
211 194.7 ± 154.9 107.1 ± 19.2 
212 161.7 ± 73.9 130.4 ± 51.4 
221 89.4 ± 27.1 43.2 ± 9.0 
222 86.0 ±30.8 57.1 ± 19.8 
®Three values were used to obtain average and C.I. for 25 kN load 
and six values were used to obtain average and C.I. for 12.5 IcN Load 
bpirst number of treatment 
1 = Flat Disc 
2 = Spherical Disc 
Second number of treatment 
1 = 25 kN Load 
2 = 12.5 kN Load 
Third number of treatment 
1 = Transducer Configuration 1 
2 = Transducer Configuration 2. 
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TABLE 6. Average Mean Normal Stresses® Obtained from Soil Bin 
Experiment 
Transducer Transducer 
C D 
Treatment^ 
95% 95% 
Mean Normal Confidence Mean- Normal Confidence 
Stress Interval Stress Interval 
kPa 
111 
112 
106 .1  
88.5 
± 80.5 
± 29.4 
61 ,  
83. 
± 57.3 
± 61.9 
121 
122 
41.7 
40.0 
± 25.5 
± 7.1 
25.8 
35.6 
± 15.2 
±  1 2 . 6  
211 
212 
6 6 . 6  
53.9 
± 48.5 
± 24.6 
37.1 
43.5 
± 6.8 
± 17.0 
221 
222 
31.9 
29.9 
± 12.3 
± 9.6 
15.5 
20.4 
± 4.1 
± 7.6 
*Three values were used to obtain average and C.I. for 25 kN load 
and six values were used to obtain average and C.I. for 12.5 kN Load 
bpirst number of treatment 
1 = Flat Disc 
2 = Spherical Disc 
Second number of treatment 
1 = 25 kN Load 
2 = 12.5 kN Load 
Third number of treatment 
1 = Transducer Configuration 1 
2 = Transducer Configuration 2. 
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FIGURE 38. Cross-sectional geometry of spherical disc showing 
relative displacements at nodal positions on finite 
element mesh 
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FIGURE 39. Vertical stress contours obtained from finite element 
solution when the flat disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
400 ram and the positions of the experimental points were 
plotted as stars 
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Mean Normal Stress, kPa 
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FIGURE 40. Mean normal stress contours obtained from finite element 
solution when the flat disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
480 mm and the positions of the experimental points were 
plotted as stars 
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Volumetric Strain 
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FIGURE 41. Volumetric strain contours obtained from finite element 
solution when the flat disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
480 mm 
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Vertical Stress, kPa 
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FIGURE 42. Vertical stress contours obtained from finite element 
solution when the flat disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
540 mm and the positions of the experimental points were 
plotted as stars 
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Mean Normal Stress, kPa 
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FIGURE 43. Mean normal stress contours obtained from finite element 
solution when the flat disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
540 ram and the positions of the experimental points were 
plotted as stars 
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Volumetric Strain 
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FIGURE 44. Volumetric strain contours obtained from finite element 
solution when the flat disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
540 mm 
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Vertical Stress, kPa 
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FIGURE 45. Vertical stress contours obtained from finite element 
solution when the flat disc was used to apply a 12.5 kN 
load. A hard pan was assumed to be located at a depth of 
480 mm and the positions of the experimental points were 
plotted as stars 
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Mean Normal Stress, kPa 
0.30 0.60 0.60 0.30 0.00 
0.30 0.30 
0.60 0.60 0.00 0.60 0.30 0.30 0.60 
FIGURE 46. Mean normal stress contours obtained from finite element 
solution when the flat disc was used to apply a 12.5 kN 
load. A hard pan was assumed to be located at a depth of 
400 mm and the positions of the experimental points were 
plotted as stars 
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FIGURE 47. Volumetric strain contours obtained from finite element 
solution when the flat disc was used to apply a 12.5 kN 
load. A hard pan was assumed to be located at a depth of 
480 mm 
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FIGURE 48. Vertical stress contours obtained from finite element 
solution when the flat disc was used to apply a 12.5 kN 
load. A hard pan was assumed to be located at a depth of 
540 mm and the positions of the experimental points were 
plotted as stars 
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Mean Normal Stress, kPa 
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FIGURE 49. Mean normal stress contours obtained from finite element 
solution when the flat disc was used to apply a 12.5 kN 
load. A hard pan was assumed to be located at a depth of 
540 mm and the positions of the experimental points were 
plotted as stars 
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FIGURE SO. Volumetric strain contours obtained from finite element 
solution when the flat disc was used to apply a 12.5 kN 
load. A hard pan was assumed to be located at a depth of 
540 mm 
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FIGURE 51. Vertical stress contours obtained from finite element 
solution when the spherical disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
480 mm and the positions of the experimental points were 
plotted as stars 
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FIGURE 52. Mean normal stress contours obtained from finite element 
solution when the spherical disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
480 mm and the positions of the experimental points were 
plotted as stars 
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FIGURE 53. Volumetric strain contours obtained from finite element 
solution when the spherical disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
480 mm 
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FIGURE 54. Vertical stress contours obtained from finite element 
solution when the spherical disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
540 mm and the positions of the experimental points were 
plotted as stars 
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FIGURE 55. Mean normal stress contours obtained from finite element 
solution when the spherical disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
540 ram and the positions of the experimental points were 
plotted as stars 
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FIGURE 56. Volumetric strain contours obtained from finite element 
solution when the spherical disc was used to apply a 25 kN 
load. A hard pan was assumed to be located at a depth of 
540 mm 
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FIGURE 57. Vertical stress contours obtained from finite element 
solution when the spherical disc was used to apply a 12.5 
kN load. A hard pan was assumed to be located at a depth 
of 480 ram and the positions of the experimental points 
were plotted as stars 
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FIGURE 58. Mean normal stress contours obtained from finite element 
solution when the spherical disc was used to apply a 12.5 
kN load. A hard pan was assumed to be located at a depth 
of 480 mm and the positions of the experimental points 
were plotted as stars 
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FIGURE 59. Volumetric strain contours obtained from finite element 
solution when the spherical disc was used to apply a 12.5 
kN load. A hard pan was assumed to be located at a depth 
of 480 mm 
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FIGURE 60. Vertical stress contours obtained from finite element 
solution when the spherical disc was used to apply a 12.5 
kN load. A hard pan was assumed to be located at a depth 
of 540 mm and the positions of the experimental points 
were plotted as stars 
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FIGURE 61. Mean normal stress contours obtained from finite element 
solution when the spherical disc was used to apply a 12.5 
kN load. A hard pan was assumed to be located at a depth 
of 540 mm and the positions of the experimental points 
were plotted as stars 
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FIGURE 62. Volumetric strain contours obtained from finite element 
solution when the spherical disc was used to apply a 12.5 
kN load. A hard pan was assumed to be located at a depth 
of 540 mm 
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FIGURE 63. Vertical stress contours obtained from finite element 
solution when the spherical disc was used to apply a 12.5 
kN load. A hard pan was assumed to be located at a depth 
of 600 mm and the positions of the experimental points 
were plotted as stars 
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FIGURE 64. Mean normal stress contours obtained from finite element 
solution when the spherical disc was used to apply a 12.5 
kN load. A hard pan was assumed to be located at a depth 
of 600 mm and the positions of the experimental points 
were plotted as stars 
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FIGURE 65. Volumetric strain contours obtained from finite element 
solution when the spherical disc was used to apply a 12.5 
kN load. A hard pan was assumed to be located at a depth 
of 600 mm 
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DISCUSSION 
The finite element program that has been developed to predict the 
stress state and compaction in the soil works very well. The 
experimental laboratory results closely correlate with stress contours 
predicted by the finite element method. The stress state in the soil 
predicted by three of the four loading situations closely matched the 
experimental results. Care must be taken, however, to obtain the 
correct soil parameters necessary to make this model work correctly. 
The location of the hard pan must be located accurately by some 
means to give the finite element method a vertical boundary of fixed 
zero displacements. The penetrometer seems to be the most reasonable 
method of doing this. The added expense of obtaining final bulk 
density values doesn't seem to add important information. 
Even in cases where the predicted results were not within 
acceptable tolerances, the general trend of the stress contours was 
acceptable. However, improvements still need to be made to the finite 
element program SOILPAK to make it more useful in predicting soil 
compaction. Several suggestions for future research involving this 
finite element program follow. 
Enhancements should be made to allow several different materials 
with different material properties in the model. This improvement 
would allow modeling of the steel plate on the soil surface by 
inputting a pressure on the steel surface and the resulting 
deformations could be checked against the experimental values. Also 
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this enhancement would allow a tire with rubber properties to be input 
into the model and the resulting compaction could be predicted. 
Using the hydrostatic stress to calculate the stress state of an 
element is a rough approximation. The deviatoric stress must be used 
with the vertical stress to calculate the status of an element. The 
incorporation of this parameter into the finite element program will 
enable two values of stress to be used to calculate the stress state. 
Eventually, a true three-dimensional compaction model must be 
used as a method to calculate the stress state of an element. This 
capability would enable the complete stress tensor for an element to 
be used to calculate the stress state and no information would be lost 
and few assumptions made. Development of this model hinges upon our 
ability to develop and use some test other than the triaxial tester 
that limits us to assuming equal horizontal pressures. 
Another method of enhancing this prediction method is to make the 
finite element program truly three-dimensional. This is necessary to 
allow users to not be limited by only quasi-three-dimensional type 
problems. Many more complex loading configurations exist in the 
agricultural world than can be approximated by the plane-strain, 
plane-stress, or axisymmetric assumptions. 
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CONCLUSIONS 
The objectives stated previously on pages 10 and 11 have been 
satisfied. The conclusions from this experiment are as follows: 
1. A linear elastic finite element computer program was 
written that took into account the axisymmetric geometry 
typically used in soil mechanics problems. This program 
utilized isoparametric quadrilateral elements and numerical 
integration. 
2. This linear elastic program was verified against the 
linear elastic solutions developed by Bousinnesq. The 
program produced reasonable vertical stress and volumetric 
strain contours that closely resembled those developed from 
the Bousinnesq theory. 
3. The finite element program was modified to take into 
account the nonlinear constitutive relationship developed at 
the NSDL and Auburn Univ. in Auburn, Alabama. A technique 
was used whereby Young's modulus and Poisson's ratio were 
calculated for each element based upon that element's stress 
state. This allowed two strength parameters to be varied 
and calculated at different points in the program depending 
upon the number of load steps that were needed to accurately 
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follow the nonlinear constitutive relationship. 
4. The nonlinear enhancements of the finite element program 
were evaluated by appropriate experimental verification at 
the NSDL. Of the four loading situations used to predict 
the stress state in the soil, three were accurately 
predicted by the finite element program within a 95% 
confidence interval for each experimental point. The stress 
state produced by the fourth loading situation was probably 
not predicted as accurately due to the much lower 
experimental values that were obtained. The finite element 
program slightly overpredicted the stress levels in the 
elements and for this situation was outside the 95% 
confidence interval. 
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APPENDIX A. FINITE ELEMENT PROGRAM USED TO PREDICT SOIL COMPACTION 
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C ******************************************************************** 
c * SOILPAK * THIS PROGRAM IS WRITTEN IN FORTRAN 77 * 
C ******************* AND HAS BEEN COMPILED ON A MICRO- * 
C * * COMPUTER UNDER MICROSOFT FORTRAN * 
C * BY * VERSION 4.0. * 
C * RANDY L. RAPER ************************************************** 
C * * 1987 * 
C ******************************************************************** 
c 
C PORTIONS OF THIS PROGRAM HAVE BEEN COMPILED FROM SEVERAL DIFFERENT 
C TEXTS AND THEN MODIFIED FOR MY PARTICULAR USE. 
C 
C THE MAIN PROGRAM AND SUBROUTINES DATAIN, ASEMBL, STRESS, GEOMBC, 
C AND BANSOL WERE TAKEN FROM "INTRODUCTION TO THE FINITE 
C ELEMENT METHOD" BY DESAI & ABEL. SUBROUTINES QUADS AND STDM 
C WERE TAKEN FROM "FINITE ELEMENT PROCEDURES IN ENGINEERING 
C ANALYSIS" BY BATHE. SUBROUTINES POISSON AND STRAIN WERE 
C OBTAINED FROM CLARENCE JOHNSON AT AUBURN UNIVERSITY. MY 
C THANKS GO TO THE ORIGINAL AUTHORS FOR THEIR GENEROSITY. 
C 
C 
IMPLICIT REAL*8(A-H,0-Z) 
CHARACTER*60 TITLE 
CHARACTER*12 FILENAME 
DIMENSION 0LDL(400) 
COMMON NNP,NEL,NMAT,NSLC,ITYPE,NBODY,MTYP,KEY,TOLER,KNT, 
1E(200),PR(200),THICC10),IE(180,5),RCUM(400), 
2X(200),Y(200),ULX(200),VLY(200),KODE(200),ISC(40),JSC(40),MSC(40), 
3SURTRX(40,2),SURTRY(40,2),NSTEP,LSTEP,NITER,ITER 
COMMON/ONE/ S(8,8),Q(8),B(4,8),C(4,4),XQ,YQ,NINT,XX(2,4) 
REAL*8 AK[HUGE],AKA[HUGE] 
COMMON/TWO/ IBAND,NEÛ,R(400),H(400),AK(400,35),AKA(400,35) 
DATA MAXEL,MAXNP,MAXMAT,MAXBW,MAXSLC 
1 / 180, 200, 10, 35, 40/ 
C 
C PROBLEM IDENTIFICATION AND DESCRIPTION 
OPEN(11,FILE='INPUT.DAT') 
OPEN(13,FILE='OUTPUT.DAT',STATUS='NEW') 
C 
9999 READ(11,100)NPR0B,TITLE 
IF(NPROB.LE.O) GOTO 999 
1020 WRITE(13,20O)NPROB,TITLE 
CALL DATAIN (MAXEL,MAXNP,MAXMAT,MAXSLC,ISTOP) 
MAXD0F=2*MAXNP 
C 
C COMPUTE MAX, NODAL DIFFERENCE AND SEMI-BANDWIDTH 
C 
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MAXDIF = 0 
DO 1 1=1,NEL 
DO 1 J=l,4 
DO 1 K=l,4 
LL=IABS(IE(I,J)-IE(I,K)) 
IF(LL.GT.MAXDIF) MAXDIF= LL 
1 CONTINUE 
IBAND = 2*(MAXDIF + 1) 
NEQ=2*NNP 
IF(IBAND.GT.MAXBW) GOTO 900 
IF(ISTOP.GT.O) GOTO 999 
C 
C *** INCREMENT THE LOAD STEP AND ITERATIONS FROM 1 TO NUMBER OF STEPS 
C 
IF(NBODY.EQ.0)NSTART=1 
IF(NB0DY.EQ.1)NSTART=0 
DO 888 LSTEP=NSTART,NSTEP 
DO 88 ITER= 1,NITER 
C 
OPEN(10,FORM='BINARY',STATUS='NEW') 
C *** 
CALL ASEMBL(ISTOP) 
IF(ISTOP.GT.O) GOTO 999 
C 
C COPY THE STIFFNESS MATRIX AK INTO THE MATRIX AKA AND THE FORCE VECTOR 
C R INTO THE LOAD VECTOR OLDL. 
C 
DO 246 1=1,NEQ 
DO 247 J=l,IBAND 
AKA(I,J)=AK(I,J) 
247 CONTINUE 
OLDL(I)=R(I) 
246 CONTINUE 
C 
C 
C TRIANGULARIZE STIFFNESS MATRIX, KKK=1 
C 
CALL BANSOL(1,AKA,R,NEQ,IBAND,MAXDOF,MAXBW) 
C 
C SOLVE FOR DISPLACEMENTS CORRESP. TO LOAD VECTOR R, KKK=2 
C 
CALL BANSOL (2,AKA,R,NEQ,IBAND,MAXDOF,MAXBW) 
C 
C THIS SECTION OF THE PROGRAM MULTIPLIES A NEW LOAD VECTOR AND CHECKS 
C IT AGAINST THE OLD ONE. 
C 
CALL BANDM 
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OPEN(20,FILE='VECTOR') 
DO 335 1=1,NEQ 
WRITE(20,337)0LDL(I),H(I),0LDL(I)-H(I) 
337 F0RMAT(1X,2F15.5,E15.5) 
335 CONTINUE 
WRITE(20,*) ' ' 
C 
C SECTION OF PROGRAM THAT IS USED TO STOP ITERATING WHEN CONVER-
C GENCE OF DISPLACEMENTS AT NODES OCCURS. 
C 
KNT=0 
DO 96 I=1,2*NNP 
ERR=DABS(OLDL<I)-H(I)) 
96 IF(ERR.LT.TOLER) KNT=KNT+1 
WRITE(*,66)LSTEP,ITER,NNP*2-KNT 
66 FORMAT(IX,'LOAD STEP =',15,5X,'ITERATION =',15,5X,'NUMBER OF DOF 
INOT CONVERGED =',I5) 
C 
WRITE(13,801)LSTEP,ITER 
801 FORMAT!///,'********* LOAD STEP ',15,' ********** ITERATION ',I 
15,//) 
C 
C THIS PART OF THE PROGRAM IS USED TO INCREMENT THE FILE NAMES 
C USED FOR EACH ITERATION. 
C 
LS=LSTEP+10 
IT=ITER+10 
WRITE(FILENAME,10)LS,IT 
10 F0RMAT('STRS',I2,I2,'.DAT') 
OPEN(UNIT=12,FILE=FILENAME,STATUS='NEW') 
WRITE(FILENAME,11)LS,IT 
11 F0RMAT('STRN',I2,I2,'.DAT') 
OPEN(UNIT=14,FILE=FILENAME,STATUS:'NEW') 
WRITE(FILENAME,12)LS,IT 
12 FORMAT;'TOT',12,12,'.DAT') 
OPEN(UNIT=15,FILE=FILENAME,STATUS ='NEW') 
CALL STRESS 
C 
WRITE(13,300) 
C 
WRITE(13,330)(I,RCUM(2*I-1),RCUM(2*I),I=1,NNP) 
IF(KNT.EQ.2*NNP) GOTO 888 
C 
88 CONTINUE 
888 CONTINUE 
C 
GOTO 9999 
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900 WRITE(13,901)IBAND,MAXBW 
100 F0RMAT(I5,3X,A60) 
200 FORMAT('PROBLEMM5,'.. ',A60) 
300 FORMAT('OUTPUT TABLE !.. TOTAL NODAL DISPLACEMENTS',//, 
1 3X,'N0DE',3X,'U = X-DISP.',6X,'V = Y-DISP.') 
330 F0RMAT(1X,I6,2E15.8) 
901 FORMAT(///,' BANDWIDTH = ',14,' EXCEEDS MAX. ALLOWABLE =',I4,//, 
1 ' GO ON TO NEXT PROBLEM ') 
999 STOP 
END 
SUBROUTINE DATAIN(MAXEL,MAXNP,MAXMAT,MAXSLC,ISTOP) 
IMPLICIT REAL*8(A-H,0-Z) 
REAL+8 MO,MF 
COMMON NNP,NEL,NMAT,NSLC,ITÏPE,NBODY,MTYP,KEY,TOLER,KNT, 
1E(200),PR(200),THIC(10),IE(180,5),RCUM(400), 
2X(200),Y(200),ULX(200),VLY(200),KODE(200),ISC(40),JSC(40),MSC(40), 
3SURTRX(40,2),SURTRY(40,2),NSTEP,LSTEP,NITER,ITER 
COMMON/ONE/ S(8,8),Q(8),B(4,8),C(4,4),XQ,YQ,NINT,XX(2,4) 
COMMON/POIS/ AH,BH,CH,RHOO,MO,MF,APL 
C 
ISTOP = 0 
READ(11,1)NNP,NEL,NMAT,NSLC,ITYPE,NBODY 
IF(ITYPE.EQ.O) KEY=4 
IF(ITYPE.NE.O) KEY=3 
C 
WRITE(13,100)NNP,NEL,NMAT,NSLC,ITYPE,NBODY 
C 
C CHECKS TO BE SURE INPUT DATA DOES NOT EXCEED STORAGE CAPACITY 
C 
IF(NNP.LE.MAXNP) GOTO 201 
ISTOP = ISTOP + 1 
WRITE(13,251)MAXNP 
201 IF(NEL.LE.MAXEL) GOTO 202 
ISTOP = ISTOP + 1 
WRITE(13,2S2)MAXEL 
202 IF(NMAT.LE.MAXMAT) GOTO 203 
ISTOP = ISTOP t 1 
WRITE(13,253)MAXMAT 
203 IF(NSLC.LE.MAXSLC) GOTO 204 
ISTOP - ISTOP + 1 
204 IF(ISTOP.EQ.O) GOTO 205 
WRITE(13,255)ISTOP 
STOP 
C 
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205 READ(11,2) Ed) ,PR(1) ,RH00,THIC(1) 
WRITE(13,101) 
WRITE(13,51) E(1),PR(1),RHOO,THIC(1) 
READ(11,333) AH,BH,CH,MO,MF,APL 
333 FORMAT(6E10.3) 
WRITE(13,334)AH,BH,CH,M0,MF,APL 
334 F0RMAT(//,5X,'COMPACTION CONSTANTS ',/,6E10.3,//) 
C 
C ASSUME THE INITIAL GUESS OF YOUNG'S MODULUS AND POISSON'S RATIO 
C IS GOOD FOR ALL THE ELEMENTS. 
C 
DO 77 1=2,NEL 
PR(I)=PR(1) 
77 E(I)=E(1) 
C 
C READ AND WRITE NODAL DATA 
G 
WRITE(13,103) 
N=1 
5 READ(11,3) M,KODE(M),X(M),Y(M),ULX(M),VLY(M) 
IF(M-N)4,6,7 
4 WRITE(13,105)M 
WRITE(13,52)M,K0DE(M),X(M),Y(M),ULX(M),VLY(M) 
ISTOP = ISTOP + 1 
GOTO 5 
7 DF = M + 1 - N 
RX=(X(M)-X(N-1))/DF 
RY=<Y(M)-Y(N-1))/DF 
8 KODE(N)=0 
X(N)=X(N-1)+RX 
Y(N)=Y(N-1)+RY 
ULX(N)=O.DO 
VLY(N)=O.DO 
6 WRITE(13,52)N,K0DE(N),X(N),Y(N),ULX(N),VLY(N) 
N=N+1 
IF(M-N)9,6,8 
9 IF(N.LE.NNP) GOTO 5 
C 
C READ AND WRITE ELEMENT PROPERTIES 
C 
WRITE(13,106) 
13 L=0 
14 READ(11,15) M,(IE(M,I),I=1,5) 
16 L=L+1 
IF(M-L)117,17,18 
117 WRITE(13,118)M 
WRITE(13,53)M,(IE(M,I),I=1,5) 
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ISTOP = ISTOP + 1 
GOTO 14 
18 IE(L,1)= IE(L-1,1)+1 
IE(L,2)= IE(L-1,2)+1 
IE(L,3)= IE(L-1,3)+1 
IE(L,4)= IE(L-1,4)+1 
IE(L,5)= IE(L-1,5) 
17 NRITE(13,53)L,(IE(L,I),I=1,5) 
IF(M-L)20,20,16 
20 IF(NEL-L)21,21,14 
21 CONTINUE 
C 
C READ AND WRITE SURFACE LOADING (TRACTION) CARDS 
C 
IF(NSLC.EQ.0)G0T0 31 
30 WRITE(13,108) 
DO 40 L=1,NSLC 
READ(11,41)ISC(L),JSC(L),MSC(L),SURTRX(L,1),SURTRX(L,2), 
1 SURTRY(L,1),SURTRY(L,2) 
40 WRITE(13,42)ISC(L),JSC(L),MSC(L),SURTRX(L,1),SURTRX(L,2), 
1 SURTRY(L,1),SURTRY(L,2) 
C 
C *** READ AND WRITE THE NUMBER OF LOAD STEPS AND ITERATIONS PER 
C LOAD STEP 
C 
31 READ(11,801)NSTEP,NITER,NINT,TOLER 
801 F0RMAT(3I5,1E10.4) 
WRITE(13,802)NSTEP,NITER,NINT,TOLER 
802 FORMAT(////,'NUMBER OF LOAD STEPS = ',15,//,'NUMBER OF ITERATIONS 
IPER LOAD STEP = ',15,//,'GAUSS INTEGRATION ORDER = ',12,//,'DISPLA 
2CEMENT TOLERANCE = ',E10.4,//) 
C 
C THESE STEPS WERE ADDED TO SPLIT THE TOTAL PRESSURE INTO SEVERAL 
C EQUAL LOAD STEPS. 
C 
IF(NSTEP.GT.O)THEN 
IF(NSLC.GT.O)THEN 
DO 66 L=1,NSLC 
SURTRX(L,1)=SURTRX(L,1)/DFLOAT(NSTEP) 
SURTRX(L,2)=SURTRX(L,2)/DFLOAT(NSTEP) 
SURTRY(L,1)=SURTRY(L,1)/DFLOAT(NSTEP) 
SURTRY(L,2)=SURTRY(L,2)/DFLOAT(NSTEP) 
66 CONTINUE 
END IF 
DO 67 L=1,NNP 
ULX(L)=ULX(L)/DFLOAT(NSTEP) 
VLY(L)=VLY(L)/DFLOAT(NSTEP) 
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67 CONTINUE 
END IF 
C 
IF(ISTOP.EQ.O) GOTO 999 
WRITE(13,900) ISTOP 
C 
1 F0RMAT(6I5) 
100 FORMAT('INPUT TABLE 1.. BASIC PARAMETERS ',11. 
1 5X,' NUMBER OF NODAL POINTS ',15,/, 
2 5X,' NUMBER OF ELEMENTS ',15,/, 
3 SX,' NUMBER OF DIFFERENT MATERIALS . . . . .',15,/, 
4 5X,' NUMBER OF SURFACE LOAD CARDS ',15,/, 
5 5X,' 1=PLANE STRAIN',/, 
6 5X,' 2=PLANE STRESS',/, 
7 5X,' 3=AXISYMMETRIC ',15,/, 
8 5X, ' BODY FORCESd = IN -Y DIREC., 0 = NONE)',15) 
251 FORMAT(////,' TOO MANY NODAL POINTS, MAXIMUM =',I5) 
252 FORMAK////, ' TOO MANY ELEMENTS, MAXIMUM =',I5) 
253 FORMAT;////,' TOO MANY MATERIALS, MAXIMUM =',I5) 
254 FORMAT;////,' TOO MANY SURFACE LOADS CARDS, MAXIMUM = ',15) 
255 FORMAT!////,' EXECUTION HALTED BECAUSE OF',15,'FATAL ERRORS',/) 
2 F0RMAT(4E10.3) 
101 FORMAT!'INPUT TABLE 2.. MATERIAL PROPERTIES',//, 
1 ' MATERIAL',5X,'MODULUS OF ',6X,'POISSON"S',7X, 
2'MATERIAL',7X,'MATERIAL',/, 
34X,'NUMBER',5X,'ELASTICITY',8X,' RATIO',8X,'DENSITY',6X, 
4'THICKNESS') 
51 F0RMAT(9X,'1',4E15.4) 
103 FORMAT!'INPUT TABLE 3., NODAL POINT DATA',//, 
1 5X,'NODAL',48X,'X-DISP',8X,'Y-DISP',/, 
25X,'POINT',6X,'TYPE',14X,'X',14X,'Y',8X,'OR LOAD',8X,'OR LOAD') 
3 F0RMAT<2I5,4E10.3) 
105 F0RMAT(5X,'ERROR IN CARD NO.',15,/) 
52 FORMAT(2I10,4E15.4) 
106 FORMAT('INPUT TABLE 4.. ELEMENT DATA ',/, 
1 IIX,'GLOBAL INDICES OF ELEMENT NODES',/,3X,'ELEMENT', 
27X,'1',7X,'2',7X,'3',7X,'4',2X,'MATERIAL') 
118 F0RMAT(5X,'ERROR IN ELEMENT CARD NO.',15,/) 
15 F0RMAT(6I5) 
53 F0RMAT(I10,4I8,I10) 
108 FORMAT!'INPUT TABLE 5.. SURFACE LOADING DATA ',//, 
117X,'SURFACE LOAD INTENSITIES AT NODES',/, 
24X,'N0DE I',4X,'N0DE J',lOX,'XI',lOX,'XJ',lOX,'YI',lOX,'YJ') 
41 F0RMAT(3I5,4E10.3) 
42 FORMAT(3I10,4E12.4) 
900 FORMAT!///,'ASSEMBLY AND SOLUTION WILL NOT BE PERFORMED15, 
1'FATAL CARD ERRORS ') 
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999 RETURN 
END 
SUBROUTINE ASEMBL(ISTOP) 
IMPLICIT REAL*8(A-H,0-Z) 
COMMON NNP,NEL,NMAT,NSLC,ITYPE,NBODY,MTYP,KEY,TOLER,KNT, 
1E(200),PR(200),THIC(10),IE(180,5),RCUM(400), 
2X(200),Y(200),ULX(200),VLY(200),KODE(200),ISC(40),JSC(40),MSC(40), 
3SURTRX(40,2),SURTRY(40,2),NSTEP,LSTEP,NITER,ITER 
COMMON/ONE/ S(8,8),Q(8),B(4,8),G(4,4),XQ,YQ,NINT,XX(2,4) 
REAL*8 AK[HUGE],AKA[HUGE] 
COMMON/TWO/ IBAND,NEQ,R(400),H(400),AK(400,35),AKA(400,35) 
DIMENSION LP(8) 
DIMENSION HI(4),XG(4,4),WGT(4,4) 
C 
C MATRIX XG STORES GAUSS - LEGENDRE SAMPLING POINTS 
C 
DATA XG/ O.DO, O.DO, O.DO, O.DO, -0.5773502691896D0, 
1 O.57735O2691896D0, O.DO, O.DO, -0.7745966692415DO, O.DO, 
2 0.7745966692415D0, O.DO, -0.8611363115941D0, 
3 -0.3399810435849D0, 0.3399810435849D0, 0.8611363115941D0 / 
C 
C MATRIX WGT STORES GAUSS - LEGENDRE WEIGHTING FACTORS 
C 
DATA WGT/ 2.DO, O.DO, O.DO, O.DO, l.DO, l.DO, 
1 O.DO, O.DO, 0.5555555555556D0, 0.8888888888889D0, 
2 0.5555555555556D0, O.DO, 0.3478548451375D0, 0.6521451548625D0, 
3 0.6521451548625DO, 0.3478548451375D0 / 
C 
C 
REWIND 10 
C INITIALIZE 
ISTOP = 0 
C 
C INITIALIZE OVERALL STIFFNESS MATRIX AK AND OVERALL LOAD VECTOR R 
C 
DO 2 1=1,NEQ 
R(I)=O.DO 
DO 2 J=l,IBAND 
2 AK(I,J)=O.DO 
C 
C COMPUTE ELEMENT STIFFNESSES AND LOADS ONE BY ONE FOR EACH ELEMENT 
C 
DO 10 M=1,NEL 
IF(IE(*M,5) .GT.O) GOTO 11 
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ISTOP = ISTOP + 1 
GOTO 10 
C 
C THE NODAL COORDINATES OF THE BODY ARE STORED IN THE MATRIX XX 
C 
11 I0UT=13 
XQ=O.DO 
YO=O.DO 
LIM=4 
DO 7 N=1,LIM 
NN=IE(M,N) 
XX(1,N)=X(NN) 
XX(2,N)=Y(NN) 
XQ = XQ + X(NN)/DFLOAT(LIM) 
7 YQ = YQ + Y(NN)/DFLOAT(LIM) 
CALL QUADS(M,IOUT) 
C 
C STORE MULTIPLIERS,PIVOTS,CONDENSED LOADS, STRAIN-DISP. AND STRESS-STRAIN 
C MATRICES IN SCRATCH FILE (TO BE USED LATER TO COMPUTE STRAINS AND 
C STRESSES) 
C 
26 WRITE(10)((B(I,J),J=1,8),I=1,KEY),((C(I,J),J=1,KEY),I=1,KEY),XO,YQ 
C 
C ASSEMBLE STIFF. AND LOADS, DIRECT STIFF. METHOD 
C 
999 LIM = 8 
IF(IE(M,3).EQ.IE(M,4)) LIM=6 
DO 40 1=2,LIM,2 
IJ=I/2 
LP(I-1)=2*IE(M,IJ)-1 
40 LP(I)=2*IE(M,IJ) 
DO 50 LL=1,LIM 
I=LP(LL) 
R(I) = R(I) + Q(LL) 
DO 50 MM=1,LIM 
J=LP(MM) -I+l 
IF(J.LE.O) GOTO 50 
AK(I,J)=AK(I,J)+S(LL,MM) 
50 CONTINUE 
10 CONTINUE 
C 
C ADD EXTERNALLY APPL. CONC. NODAL LOADS TO R 
C 
DO 55 N=1,NNP 
IFCKODE(N).EÛ.3) GOTO 55 
K=2*N 
IF(KODE(N).EQ.l) GOTO 57 
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R(K-l) = R(K-l) + ULX(N) 
IF(KODE(N).NE.O) GOTO 55 
57 R(K) = R(K) + VLY(N) 
55 CONTINUE 
C 
C CONVERT LINEARLY VARYING SURFACE TRACTIONS TO STATIC EQUIVALENTS, 
C AND ADD TO OVERALL LOAD VECTOR R 
C 
IF(NSLC.EQ.O.OR.LSTEP.EQ.O) GOTO 60 
DO 61 L=1,NSLC 
I = ISC(L) 
J = JSC(L) 
M = MSC(L) 
11=2*1 
JJ=2*J 
LIM=4 
DO 8 N=1,LIM 
NN=IE(M,N) 
XX(1,N)=X(NN) 
8 XX(2,N)=Y(NN) 
DO 9 LX=1,NINT 
IF(SURTRY(L,1) .NE.O.DO.OR.SURTRY(L,2) .NE.O.DOTHEN 
SI=1.D0 
RI=XG(LX,NINT) 
END IF 
IF(SURTRX(L,1) .NE.O.DO.OR.SURTRX(L,2) .NE.O.DOTHEN 
SI=XG(LX,NINT) 
RI=1.D0 
END IF 
RP= l.DO + RI 
SP= l.DO + SI 
RM= l.DO - RI 
SM= l.DO - SI 
C 
C INTERPOLATION FUNCTIONS 
C 
Hid) = 0.25DO * RP * SP 
HI(2) = 0.25DO * RM * SP 
HI(3) = 0.25D0 * RM * SM 
HI(4) = 0.25D0 * RP * SM 
XBAR=O.DO 
DO 76 K=l,4 
76 XBAR=XBAR+HI(K)*XX(1,K) 
IF (ITYPE.GT.O) XBAR=THIC(1) 
DX =(X(J) - X(I))/2.D0 
DY =(Y(J) - Y(I))/2.D0 
DET = DSQRT(DX*DX + DY*DY) 
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WT=WGT(LX,NINT)*XBAR*DET 
DO 44 11=1,4 
PXI=SURTRX(L,1)*WT*HI(I1) 
PXJ=SURTRX(L,2)*WT*HI(I1) 
PYI=SURTRY(L,l)*WT*HI(II) 
PYJ=SURTRY(L,2)*WT*HI(I1) 
R(II-1)=R(II-1)+PXI/3.D0 + PXJ/6.D0 
R(JJ-1)=R(JJ-1)+PXI/6.D0 + PXJ/3.0 
R(II)= R(II)+PYI/3.D0 + PYJ/6.D0 
R(JJ)= R(JJ)+PYI/6.D0 + PYJ/3.D0 
44 CONTINUE 
9 CONTINUE 
61 CONTINUE 
C 
C INTRODUCE KINEMATIC CONSTRAINTS (GEOMETRIC BOUNDARY CONDITIONS) 
C 
60 DO 70 M=1,NNP 
IF(K0DE(M).GE.0.AND.K0DE(M).LE.3) GOTO 72 
ISTOP = ISTOP + 1 
GOTO 70 
72 IF(KODE(M).EQ.O) GOTO 70 
IF(K0DE(M).EQ.2) GOTO 71 
IF(LSTEP.EQ.O.AND.ULX(M).NE.O.DO) GOTO 70 
CALL GE0MBC(ULX(M),2*M-1) 
IF(KODE(M).EQ.l) GOTO 70 
71 IF(LSTEP.EQ.O.AND.VLY(M).NE.O.DO) GOTO 70 
CALL GE0MBC(VLY(M),2*M) 
70 CONTINUE 
ENDFILE 10 
IF(ISTOP.EQ.O) GOTO 81 
WRITE(13,100)ISTOP 
20 F0RMAT(/,5X,' AREA OF ELEMENT ',15,' IS NEGATIVE ',/) 
100 FORMAT(////,' SOLUTION WILL HOT BE PERFORMED BECAUSE OF ',15, 
1' DATA ERRORS ',/) 
81 RETURN 
END 
SUBROUTINE QUADS(M,IOUT) 
IMPLICIT REAL*8(A-H,0-Z) 
REAL*8 MO,MF 
COMMON NNP,NEL,NMAT,NSLC,ITYPE,NBODY,MTYP,KEY,TOLER,KNT, 
1E(200),PR(200),THIC(10),IE(180,5),RCUM(400), 
2X(200),Y(200),ULX(200),VLY(200),KODE(200),ISC(40),JSC(40),MSC(40), 
3SURTRX(40,2),SURTRY(40,2),NSTEP,LSTEP,NITER,ITER 
COMMON/ONE/ S(8,8),Q(8),B(4,8),C(4,4),XQ,YQ,NINT,XX(2,4) 
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REAL*8 AKCHUGE],AKACHUGE] 
COMMON/TWO/ IBAND,NEQ,R(400),H(400),AK(400,35),AKA(400,35) 
COMMON/POIS/ AH,BH,CH,RHOO,MO,MF,APL 
DIMENSION DB(4),HI(4),XG(4,4),WGT(4,4) 
C 
C 
c . 
C .  P R O G R A M  
C . TO CALCULATE ISOPARAMETRIC QUADRILATERAL ELEMENT STIFFNESS 
C . MATRIX FOR AXISYMMETRIC, PLANE STRESS AND PLANE STRAIN 
C . CONDITIONS. 
C . 
C . - - INPUT VARIABLES - -
C . M NUMBER OF ELEMENT 
C . ITYPE = ELEMENT TYPE 
C . EQ.O = AXISYMMETRIC 
C . EÛ.1 = PLANE STRAIN 
C . EÛ.2 = PLANE STRESS 
C . NINT = GAUSS NUMERICAL INTEGRATION ORDER 
C . THIC(M) = THICKNESS OF ELEMENT 
C . E(M) = YOUNG*S MODULUS 
C . PR(M) = POISSON*S RATIO 
C . XX<2,4) = ELEMENT NODE COORDINATES 
C . S(8,8) = STIFFNESS MATRIX ON SOLUTION EXIT 
C . lOUT = OUTPUT PRINT FILE 
C . 
C . - - OUTPUT - -
C . S(8,8) = STIFFNESS MATRIX 
C . 
C 
C 
C MATRIX XG STORES GAUSS - LEGENDRE SAMPLING POINTS 
C 
DATA XG/ O.DO, O.DO, O.DO, O.DO, -0.5773502691896D0, 
1 0.5773502691896D0, O.DO, O.DO, -0.7745966692415D0, O.DO, 
2 0.7745966692415D0, O.DO, -0.8611363115941D0, 
3 -0.3399810435849DO, 0.3399810435849DO, 0.8611363115941D0 / 
C 
C MATRIX WGT STORES GAUSS - LEGENDRE WEIGHTING FACTORS 
C 
DATA WGT/ 2.DO, O.DO, O.DO, O.DO, l.DO, l.DO, 
1 O.DO, O.DO, 0.555555S555556D0, 0.888888888888900, 
2 O.5555555555556D0, O.DO, 0.3478548451375D0, 0.6521451548625D0, 
3 0.6521451548625D0, 0.3478548451375D0 / 
C 
C OBTAIN STRESS - STRAIN LAW 
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C 
F=E(M)/(1.D0+PR(M)) 
G=F*PR(M)/(1.D0 - 2.D0*PR(M)) 
HH=F+G 
C 
C PLANE STRAIN ANALYSIS 
C 
C(1,1)=HH 
C(1,2)=G 
C(1,3)=0.D0 
C(2,1)=G 
C(2,2)=HH 
C(2,3)=0.D0 
C(3,1)=0.D0 
C(3,2)=0.D0 
C(3,3)=F/2.D0 
IF(ITYPE.EQ.1)THIC(1)=1.D0 
IFCITYPE.EQ.DGOTO 20 
C 
C AXISYMMETRIC ANALYSIS 
C 
C(1,4)=G 
C(2,4)=G 
C(3,4)=0.D0 
C(4,1)=G 
C(4,2)=G 
C(4,3)=0.D0 
C(4,4)=HH 
IF(ITYPE.EQ.O)GOTO 20 
C 
C FOR PLANE STRESS ANALYSIS CONDENSE STRESS-STRAIN MATRIX 
C 
DO 10 1=1,3 
A=C(I,4)/C(4,4) 
DO 10 J=l,3 
C(I,J)=C(I,J) - C(4,J)*A 
10 C(J,I)=C(I,J) 
C 
C CALCULATE ELEMENT STIFFNESS 
C 
20 DO 30 1=1,8 
Q(I)=0.D0 
DO 30 J=l,8 
30 S(I,J)=O.DO 
IST=3 
IF(ITYPE.EQ.0)IST=4 
DO 80 LX=1,NINT 
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RI=XG(LX,NINT) 
DO 80 LY=1,NINT 
SI=XG(LY,NINT) 
C 
C EVALUATE DERIVATIVE OPERATOR B AND THE JACOBIAN DETERMINANT DET 
C 
CALL STDM(XX,B,DET,RI,SI,XBAR,M,ITYPE,IOUT,HI) 
C 
C ADD CONTRIBUTION TO ELEMENT STIFFNESS 
C 
IF (ITYPE.GT.O) XBAR=THIC(1) 
WT=WGT(LX,NINT)*WGT(LY,NINT)*XBAR*DET 
C 
C CALCULATE BODY FORCE VECTOR 
C 
IF(LSTEP.GT.O.OR.NBODY.EÛ.O) GOTO 66 
J1=0 
DO 11 11=2,8,2 
J1=J1+1 
11 Q(I1)=Q(I1)-WT*RH00*HI(J1) 
66 DO 70 J=l,8 
DO 40 K=1,IST 
DB(K)=0.D0 
DO 40 L=1,IST 
40 DB(K)=DB(K)+C(K,L)*B(L,J) 
DO 60 I=J,8 
STIFF=O.DO 
DO 50 L=1,IST 
50 STIFF=STIFF+B(L,I)*DB(L) 
60 S(I,J)=S(I,J)+STIFF*HT 
70 CONTINUE 
80 CONTINUE 
C 
DO 90 J=l,8 
DO 90 I=J,8 
90 S(J,I)=S(I,J) 
RETURN 
END 
SUBROUTINE STDM(XX,B,DET,R,S,XBAR,M,ITYPE,lOUT,HI) 
C 
C 
c . 
C .  P R O G R A M  
C . TO EVALUATE THE STRAIN-DISPLACEMENT TRANSFORMATION MATRIX B. 
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C . AT POINT (R,S) FOR A QUADRILATERAL ELEMENT 
C . 
C 
IMPLICIT REAL*8(A-H,0-Z) 
DIMENSION XX(2,4),B(4,8),HI(4),P(2,4),XJ(2,2),XJI(2,2) 
C 
RP= l.DO 4. R 
SP= l.DO + S 
RM= l.DO - R 
SM= l.DO - S 
C 
C INTERPOLATION FUNCTIONS 
C 
HKl) = 0.25D0 * RP * SP 
HI(2) = 0.25D0 * RM * SP 
HI(3) = 0.25D0 * RM * SM 
HI(4) = 0.25D0 * RP * SM 
C 
C NATURAL COORDINATE DERIVATIVES OF THE INTERPOLATION FUNCTIONS 
C 
C 1. WITH RESPECT TO R 
C 
P(l,l) = 0.25D0 * SP 
P(l,2) = - P(l,l) 
P(l,3) = -0.25DO * SM 
P(l,4) = -P(l,3) 
C 
C 2. WITH RESPECT TO S 
C 
P(2,l) = 0.25D0 * RP 
P(2,2) = 0.25DO * RM 
P(2,3) = -P(2,2) 
P(2,4) = -P(2,l) 
C 
C EVALUATE THE JACOBIAN MATRIX AT POINT (R,S) 
C 
10 DO 30 1=1,2 
DO 30 J=l,2 
DUM=O.DO 
DO 20 K=l,4 
20 DUM=DUM+P(I,K)*XX(J,K) 
30 XJ(I,J)=DUM 
C 
C COMPUTE THE DETERMINANT OF THE JACOBIAN MATRIX AT POINT (R,S) 
C 
DET = XJ(1,1) * XJ(2,2) - XJ(2,1) * XJ(1,2) 
IF(DET.GT.0.0000001) GOTO 40 
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WRITE(IOUT,2000) M 
STOP 
C 
C COMPUTE INVERSE OF THE JACOBIAN MATRIX 
C 
40 DUM=1.D0/DET 
XJI(1,1) = XJ(2,2) * DUM 
XJI(1,2) = -XJ(1,2) * DUM 
XJI(2,1) = -XJ(2,1) * DUM 
XJI(2,2) = XJ(1,1) * DUM 
C 
C EVALUATE GLOBAL DERIVATIVE OPERATOR B 
C 
K2=0 
DO 60 K=l,4 
K2=K2 + 2 
B(1,K2-1) = O.DO 
B(1,K2) = O.DO 
B(2,K2-1) = O.DO 
B(2,K2) = O.DO 
DO SO 1=1,2 
B(1,K2-1) = B(1,K2-1) + XJI(1,I) * P(I,K) 
50 B(2,K2 ) = B(2,K2 ) + XJI(2,I) * P(I,K) 
B(3,K2 ) = B(1,K2-1) 
60 B(3,K2-1) = B(2,K2 ) 
C 
C IN CASE OF PLANE STRAIN OR PLANE STRESS ANALYSIS DO NOT INCLUDE 
C THE NORMAL STRAIN COMPONENT 
C 
IF(ITYPE.GT.O) RETURN 
C 
C COMPUTE THE RADIUS AT POINT <R.S) 
C 
XBAR=O.DO 
DO 70 K=l,4 
70 XBAR=XBAR+HI(K)*XX(1,K) 
C 
C EVALUATE THE HOOP STRAIN-DISPLACEMENT RELATION 
C 
IF(XBAR.GT.0.000000001)GOTO 90 
C 
C FOR THE CASE OF ZERO RADIUS EQUATE RADIAL TO HOOP STRAIN 
C 
DO 80 K=l,8 
80 B(4,K)=B(1,K) 
RETURN 
C 
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C NON-ZERO RADIUS 
C 
90 DUM=1.D0/XBAR 
K2=0 
DO 100 K=l,4 
K2=K2 + 2 
B(4,K2 ) = O.DO 
100 B(4,K2-1) = HKK) * DUM 
RETURN 
C 
2000 FORMATdOHO*** ERROR, 
1 52H ZERO OR NEGATIVE JACOBIAN DETERMINANT FOR ELEMENT (,I4, 
2 IH) ) 
C 
END 
SUBROUTINE STRESS 
IMPLICIT REAL*8(A-H,0-Z) 
REAL*8 MO,MF 
COMMON NNP,NEL,NMAT,NSLC,ITYPE,NBODY,MTYP,KEY.TOLER,KNT, 
1E(200),PR(200),THIC(10),IE(180,5),RCUM(400), 
2X(200),y<200),ULX<200),VLY(200),KODE(200),ISC(40>,JSC(40),MSC(40), 
3SURTRX(40,2),SURTRY(40,2),NSTEP,LSTEP,NITER,ITER 
COMMON/ONE/ S(8,8),Q(8),B(4,8),C(4,4),XQ,YÛ,NINT,XX(2,4) 
REAL*8 AKCHUGE],AKA[HUGE] 
COMMON/TWO/ IBAND,NEQ,R(400),H(400),AK(400,35),AKA(400,35) 
COMMON/POIS/ AH,BH,CH,RHOO,MO,MF,APL 
DIMENSION SIG(6),EP(6),SIGCUM(400,6),EPCUM(400,6) 
FUNCT(Z)=(BH^DEXP(-CH*Z)*(AH*CH+BH*(CH*Z-1.D0))) 
HYDR0(Z)=DEXP((AH+BH*Z)*(1.D0-DEXP(-CH*Z))) 
C 
REWIND 10 
WRITE(12,801) 
8C1 F0RMAT(6X,'X',11X,'Y',7X,'STRESS(R)',SX,'STRESS(Z)',3X,'STRESS(T)' 
1 )  
WRITE(14,802) 
802 F0RMAT(6X,'X',11X,'Y',7X,'STRAIN(R)',3X,'STRAIN(Z)',3X,'STRAIN(T)' 
1 )  
WRITE(15,803) 
803 F0RMAT(6X,'X',11X,'Y',7X,'STRAIN(VOL)',3X,'STRESS(AVE)',3X,'PO RAT 
1I0',3X,'MODULUS') 
IF(ITYPE.NE.O) WRITE(12,301) 
C 
C IF THIS IS THE LAST ITERATION STEP, THEN THE DISPLACEMENTS 
C FOR THE LAST ITERATION STEP MUST BE ADDED TO THE CUMULATIVE 
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C DISPLACEMENT VECTOR. 
C 
IF(LSTEP.EQ.0.AND.ITER.EQ.1)THEN 
DO 89 I=1,2*NNP 
89 RCUM(I)=O.DO 
END IF 
IF(KNT.E0.2*NNP)THEN 
DO 91 I=1,2*NNP 
91 RCUM(I)=RCUM(I)+R(I) 
END IF 
C 
C RETRIEVE MULTIPLIERS, PIVOTS, MATRICES B AND C, AND CENTROIDAL COORD. 
C FOR ELEMENT 
C 
DO 5 M=1,NEL 
C 
C *** 
c 
C IF THIS IS THE FIRST LOAD STEP, WHEN ONLY GRAVITY IS TO BE APPLIED, 
C THEN WE MUST ZERO THE CUMULATIVE STRESS AND STRAIN VECTORS. 
C 
C *** 
C 
READ(IO) ((B(I,J),J=1,8),I=1,KEY),((C(I,J),J=1,KEY),I=1,KEY),XQ,YQ 
C 
C SELECT NODAL DISPLACEMENTS FOR THE ELEMENT 
C 
LIM=4 
IF(IE(M,3).EQ.IE(M,4)) LIM=3 
DO 10 1=1,LIM 
11=2*1 
JJ=2*IE(M,I) 
Q(II-l) = R(JJ-l) 
10 0(11) = R(JJ) 
C 
C CALCULATE ELEMENT STRAINS 
C 
LIM=8 
IF(IE(M,3).EQ.IE(M,4)) LIM=6 
DO 20 1=1,KEY 
EP(I)=O.DO 
DO 20 J=1,LIM 
20 EPd) = EP(I) + B(I,J)*Q(J) 
C 
C COMPUTE ELEMENT STRESSES 
C 
DO 30 1=1,KEY 
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SIG(I) = O.DO 
DO 30 J=1,KEY 
30 SIG(I) = SIG(I) + C(I,J)*EP(J) 
IF(ITYPE.EQ.0)G0T0 44 
C 
C COMPUTE PRINCIPAL STRESSES AND THE ANGLE WITH THE POSITIVE X AXIS 
C 
SP = (SIG(1)+SIG<2))/2.D0 
SM = (SIG(1)-SIG(2))/2.D0 
DS = DSQRT(SM*SM+SIG(3)*SIG(3)) 
SIG(4) = SP + DS 
SIG(5) = SP - DS 
SIG(6) = O.DO 
IF(SIG(3).NE.O.DO.AND.SM.NE.O.DO)SIG(6)=2B.640DO*DATAN2(SIG(3),SM) 
C 
C THE STRESSES AND STRAINS MUST NOW BE CUMULATIVE ADDED INTO THEIR 
C RESPECTIVE MATRICES. 
C 
44 CONTINUE 
IF(LSTEP.EQ.0.AND.ITER.EQ.1)THEN 
DO 701 1=1,6 
EPCUM(M,I)=O.DO 
701 SIGCUM(M,I)=O.DO 
END IF 
DO 700 1=1,6 
EPCUM(M,I) = EPCUM(M,I) + EP(I) 
SIGCUM(M,I) = SIGCUM(M,I) + SIG(I) 
700 CONTINUE 
IF(ITYPE.EQ.O)THEN 
C 
C THE VOLUMETRIC STRAIN CAN BE OBTAINED BY SIMPLY ADDING THE THREE 
C DIRECTIONAL STRAINS IF THEY ARE SMALL (< 4%) 
C 
EVOL=EPCUM(M,l)+EPCUM(M,2)+EPCUM(M,4) 
END IF 
C 
C **************************************************************** 
C 
C THIS PART OF THE PROGRAM CALCULATES THE NEW VALUE OF YOUNG'S 
C MODULUS. NEGATIVE VALUES OF STRESS ARE USED TO MAKE THEM POSITIVE 
C IN THE COMPRESSIVE STATE. THEY ARE IN PA AND MUST BE CONVERTED 
C TO WORK IN THE EQUATION THAT USED KPA CONSTANTS. 
C 
HYSIG =(-SIGCUM(M,l) - SIGCUM(M,2) - SIGCUM(M,4))/3.D0 
HYSIG = HYSIG/1.D3 
E(M) = -l.D0/(HYDR0(HYSIG)*FUNCT(HYSIG))*l.D3 
CALL P0ISS0N(HYSIG,HYSIG,PR(M)) 
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IF(PR(M>.LT.0.1Û69D0) PR(M)=0.106900 
C 
C THIS PORTION IS USED TO CALCULATE THE DEFORMED ELEMENT CENTROID 
C COORDINATES. 
C 
XC=O.DO 
YC=O.DO 
DO 2 J=l,4 
N=IE(M,J) 
XC=XC+X(N)+RCUM(N*2-1) 
YC=ÏC+Ï(N)+RCUM(N*2) 
2 CONTINUE 
XQ=XC/4.D0 
YÛ=YC/4.D0 
C 
C WRITE STRESSES AND STRAINS 
C 
798 IF(ITYPE.NE.O) WRITE(12,1011) M,XQ,YQ,(SIG(I),I=1,6) 
IF(ITYPE.EQ.O) WRITE(12,1020) XQ,YQ,SIGCUM(M,1),SIGCUM(M,2),SIGCU 
*M(M,4) 
IF(ITYPE.EQ.O) WRITE(14,1020) XQ,Y0,EPCUM(M,1),EPCUM(M,2),EPCUM(M 
*,4) 
IF(ITYPE.EQ.O) WRITE(15,1021) XO,YO,EVOL,-HYSIG,PR(M),E(M) 
5 CONTINUE 
ENDFILE 10 
CL0SE(10,STATUS='DELETE') 
CL0SE(UNIT=12) 
CL0SE(UNIT=14) 
CL0SE(UNIT=15) 
300 FORMAT('OUTPUT TABLE 2.. STRAINS AT ELEMENT CENTROIDS',//, 
14X,'ELEMENT',4X,'X',9X,'Y',4X,'STRAIN(R)',3X,'STRAIN(O)',3X, 
2'STRAIN(Z)',3X,'STRAIN(VOL)') 
1000 F0RMAT(4X,'ELEMENT',3X,'X',9X,'Y',4X,'STRAIN(R)',3X, 
l'STRAIN(O)',3X,'STRAIN(Z)',3X,'STRAIN(VOL)') 
1010 F0RMAT(I8,2F10.2,4E12.4) 
1020 FORMAT(5E12.4) 
1066 F0RMAT(3F15.8) 
1021 F0RMAT(6E12.4) 
301 FORMAT('OUTPUT TABLE 2.. STRESSES AT ELEMENT CENTROIDS',//, 
IIX,'ELEMENT',9X,'X',9X,'Y',4X,'SIGMA(X)',4X,'SIGMA(Y)',4X, 
2'TAU(X,Y)',4X,'SIGMA(l)',4X,'SIGMA(2)',7X,'ANGLE') 
1001 FORMAT('ELEMENT',9X,'X',9X,'Y',4X,'SIGMA(X)',4X,'SIGMA(Y)', 
14X,'TAU(X,Y)',4X,'SIGMA(l)',4X,'SIGMA(2)',7X,'ANGLE') 
1011 F0RMAT(I8,2F10.2,6E12.4) 
RETURN 
END 
155 
SUBROUTINE P0ISS0N(S1,S3,NU) 
IMPLICIT REAL*8(A-H,0-2) 
REAL+8 M0,MF,NU,NVS,NGR,NE1,NE3 
COMMON/POIS/ AH,BH,CH,RHOO,M0,MF,APL 
C 
C Subroutine to calculate Poisson's ratio usings Grisso's results 
C 
C...INPUTS 
C SI = MAJOR PRINCIPAL STRESS APPLIED, kPa 
C S3 = MINOR PRINCIPAL STRESS APPLIED, kPa 
C 
C from named common statement 
C AH,BH,CH = COEFFICIENTS FOR THE SOIL RESPONSE UNDER HYDROSTATIC STRESS 
C RHOO = FITTED INITIAL DRY BULK DENSITY, gm/cc 
C MO = MODEL COEFFICIENT FROM GRISSO'S THESIS 
C MF = MODEL COEFFICIENT FROM GRISSO'S THESIS 
C 
C AH is dimensionless; BH & CH have dimensions of 1/kPa 
C 
C APL = SLOPE OF NATURAL OCTRAHEDRAL STRAIN RATIO TO THE OCTRAHEDRAL 
C STRESS RATIO 
C 
C...OUTPUTS 
C NU = POISSON'S RATIO 
G 
C...CALCULATE MAJOR PRINCIPAL STRESS INCREMENT 
DELS = DABS(0.01D0*S1) 
IFCDELS .GT. l.DO) DELS = l.DO 
SIL = SI - DELS 
SIR = SI + DELS 
IF(S1L .LT. O.DO) THEN 
SIL = O.DO 
SIR = DELS 
ELSE 
ENDIF 
C 
CALL STRAIN<AH,BH,CH,RH00,M0,MF,APL,S1L,S3,EH,ER,NGR,NE1,NE3, 
*NVS,E1L,E3L,EVL,RH0) 
CALL STRAIN(AH,BH,CH,RHOO,MO,MF,APL,S1R,S3,EH,ER,NGR,NE1,NE3, 
*NVS,E1R,E3R,EVR,RH0) 
C 
DEI = EIR - EIL 
DEV = EVR - EVL 
NU = (DEI - DEV)/(2.D0*DE1) 
C 
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RETURN 
END 
SUBROUTINE STRAIN(AH,BH,CH,RH00,M0,MF,APL,S1,S3,EH,ER,NGR,NE1,NE3, 
*NVS,E1,E3,EV,RH0) 
IMPLICIT REAL*8(A-H,0-2) 
REAL*8 MO,MF,NO,NVS,NGR,NE1,NE3 
C 
C Subroutine to predict soil strain using Grisso's results 
C assuming proportional loading, le. S1/S3 = constant 
C 
C...INPUT VARIABLES 
C AH,BH,CH = COEFFICIENTS FOR THE SOIL RESPONSE UNDER HYDROSTATIC STRESS 
C RHOO = FITTED INITIAL DRY BULK DENSITY, gm/cc 
C MO = MODEL COEFFICIENT FROM GRISSO'S THESIS 
C MF = MODEL COEFFICIENT FROM GRISSO'S THESIS 
C 
C AH is dimenslonless; BH & OH have dimensions of 1/kPa 
C 
C APL = SLOPE OF NATURAL OCTRAHEDRAL STRAIN RATIO TO THE OCTRAHEDRAL 
C STRESS RATIO 
C Si = MAJOR PRINCIPAL STRESS APPLIED, kPa 
C S3 = MINOR PRINCIPAL STRESS APPLIED, kPa 
C 
C MODEL COEFFICIENT VALUES FROM GRISSO'S THESIS 
C AH BH CH RHOO MO MF F,l/kPa APL 
C Decatur Clay -0.296 -350E-6 0.0135 1.0641 0.0946 0.0487 0.00755 4.887 
C Hiwassee Sand -0.288 -213E-6 0.0149 1.1578 0.3862 0.1221 0.01100 5.787 
C Lloyd Clay -0.352 -359E-6 0.0128 0.9502 0.2085 0.0547 0.00866 5.775 
C Norfolk Sand -0.242 -221E-6 0.0147 1.2339 0.2469 0.0885 0.01082 4.885 
C 
C...OUTPUT VARIABLES 
C EH = NATURAL OCTRAHEDRAL STRAIN DUE TO HYDROSTATIC STRESS 
C ER = NATURAL OCTRAHEDRAL NATURAL STRAIN DUE TO PROPORTIONAL LOADING OF 
C SI AND S3 
C NGR = NATURAL OCTRAHEDRAL SHEARING STRAIN DUE TO PROPORTIONAL LOADING 
C OF SI AND S3 
C NEl = NATURAL MAJOR PRINCIPAL STRAIN 
C NE3 = NATURAL MINOR PRINCIPAL STRAIN 
C NVS = NATURAL VOLUMETRIC STRAIN 
C El = MAJOR PRINCIPAL STRAIN, (engineering) 
C E3 = MINOR PRINCIPAL STRAIN, (engineering) 
C EV = VOLUMETRIC STRAIN, (engineering) 
C RHO = DRY BULK DENSITY, gm/cc, WITH STRESS APPLIED 
C 
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C 
C...ASSUMING CYLINDRICAL STRESS STATE, le. S2=S3 
SMN=(S1+2.D0*S3)/3.D0 
SS0CT=1.41421D0*(S1-S3)/3.D0 
NO=SSOCT/SMN 
C 
C...MODEL FROM GRISSO'S THESIS 
C ASSUMING F AS A CONSTANT: AVERAGE F OVER ALL SOILS = 0.00951 kPa'-l 
F=0.00951DO 
C 
BETA=MF*((S1/S3)-1.D0) + (MO-MF)*((S1/S3)-1.DO)*EXP(-F*SMN) + l.DO 
C 
ALPL=APL*NO 
EH=((AH + BH*SMN)*(1.D0 - DEXP(-CH*SMN)))/3.D0 
ER=BETA*EH 
NVS=3.D0*ER 
NGR=ALPL*ER 
RHO = RHOO/DEXP(NVS) 
C 
C1=(DSQRT(2.D0))**3/3.D0 
DET=-C1 
NEl = (-C1*ER - (2.D0*NGR/3.D0))/DET 
NE3 = (NGR/3.D0 - C1*ER)/DET 
C 
C...CALCULATE ENGINEERING STRAINS 
El = EXP(NEl) -l.DO 
E3 = EXP(NE3) -l.DO 
EV = EXP(NVS) -l.DO 
C 
RETURN 
END 
SUBROUTINE GEOMBC(U,N) 
IMPLICIT REAL*8(A-H,0-2) 
REAL+8 AKCHUGE],AfCACHUGE] 
COMMON/TWO/ IBAND,NEQ,R(400),H(400),AK(400,35),AKA(400,35) 
C 
C THIS SUBROUTINE MODIFIES THE ASSEMBLAGE STIFFNESS AND LOADS FOR THE 
C PRESCRIBED DISPLACEMENT U AT DEGREE OF FREEDOM N, EQ.(6-18B), (REF.l) 
C 
DO 100 M=2,IBAND 
K=N-M+1 
IF(K.LE.O) GOTO 50 
R(K)=R(K)-AK(K,M)*U 
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AK(K,M) = O.DO 
50 K=N+M-1 
IF(K.GT.NEQ) GOTO 100 
R(K) = R(K) - AK(N,M)*U 
AK(N,M) = O.DO 
100 CONTINUE 
AK(N,1) = l.DO 
R(N) = U 
RETURN 
END 
SUBROUTINE BANSOL(KKK,AK,R,NEQ,IBAND,NDIM,MDIM) 
IMPLICIT REAL*8(A-H,0-Z) 
C 
C SYMMETRIC BAND MATRIX EQUATION SOLVER 
C 
C KKK = 1 TRIANGULARIZES THE BAND MATRIX AK. 
C KKK = 2 SOLVES FOR RIGHT HAND SIDE R, SOLUTION RETURNS IN R 
C 
DIMENSION AK(NDIM,MDIM),R(1) 
NRS = NEQ-1 
NR = NEÛ 
IF(KKK.EÛ.2) GOTO 200 
DO 120 N=1,NRS 
M=N-1 
MR=MINO(IBAND,NR-M) 
PIV0T=AK(N,1) 
DO 120 L=2,MR 
CP=AK(N,L)/PIVOT 
I=M+L 
J=0 
DO 110 K=L,MR 
J=J+1 
110 AK(I,J)=AK(I,J)-CP*AK(N,K) 
120 AK(N,L) = CP 
GOTO 400 
200 DO 220 N=1,NRS 
M=N-1 
MR=MINO(IBAND,NR-M) 
CP=R(N) 
R(N)=CP/AK(N,1) 
DO 220 L=2,MR 
I=M+L 
220 R(I)=R(I) - AK(N,L)*CP 
R(NR) = R(NR)/AK(NR,1) 
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DO 320 1=1,NRS 
N=NR-I 
M=N-1 
MR=MINO(IBAND,NR-M) 
DO 320 K=2,MR 
L=M+K 
C 
C STORE COMPUTED DISPLACEMENTS IN LOAD VECTOR R 
C 
320 R(N) = R(N) - AK(N,K)*R(L) 
400 RETURN 
END 
SUBROUTINE BANDM 
IMPLICIT REAL*8(A-H,0-Z) 
REAL*8 AKCHUGE],AKA[HUGE] 
COMMON/TWO/ IBAND,NEÛ,R(400),H(400),AK(400,35),AKA(400,35) 
DO 70 1=1,NEQ 
70 H(I)=O.DO 
DO 10 1=1,NEQ 
DO 20 J=1,IBAND 
K = I + J - 1 
IF(K.GT.NEQ) GOTO 10 
H(I) = H(I) + AK(I,J) * R(K) 
20 CONTINUE 
10 CONTINUE 
DO 30 1=1,NEQ 
K = I 
DO 40 J=1,NEQ 
IF(K.EQ.l) GO TO 30 
IF(K.GT.IBAND) GOTO 41 
H(I) = H(I) + AK(J,K) * R(J) 
41 K = K - 1 
40 CONTINUE 
30 CONTINUE 
RETURN 
END 
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APPENDIX B. FLOWCHARTS OF MAIN PROGRAM AND IMPORTANT SUBROUTINES IN 
FINITE ELEMENT PROGRAM 
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APPENDIX C. INPUT FILE THAT IS USED BY FINITE ELEMENT PROGRAM TO LOAD 
THE MODEL BY THE FLAT DISC WITH A 25 kN LOAD 
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1 Norfolk Sandy Loam, FLAT CIRCULAR PLATE LOADING 
196 169 1 0 0 1 
2.8110E+05 0.107E+00 12.15E+03 l.OOE+00 
I.242E+00 -2.21E-04 0.147E-01 0.2469 0.0885 
1 3 0.00 -0.196 
2 2 0.06 -0.196 
3 2 0.12 -0.196 
4 2 0.18 -0.196 
5 2 0.24 -0.196 
11 0 0.60 
12 0 0.72 
13 0 0.96 
14 1 1.44 
15 1 -0.06 
25 0 0.60 -0.06 
26 0 0.72 -0.06 
27 0 0.96 -0.06 
28 1 1.44 -0.06 
29 1 -0.12 
39 0 0.60 -0.12 
40 0 0.72 -0.12 
41 0 0.96 -0.12 
42 1 1.44 -0.12 
43 1 -0.18 
53 0 0.60 -0.18 
54 0 0.72 -0.18 
55 0 0.96 -0.18 
56 1 1.44 -0.18 
57 1 -0.24 
67 0 0.60 -0.24 
68 0 0.72 -0.24 
69 0 0.96 -0.24 
70 1 1.44 -0.24 
71 1 -0.30 
81 0 0.60 -0.30 
82 0 0.72 -0.30 
83 0 0.96 -0.30 
84 1 1.44 -0.30 
85 1 -0.36 
95 0 0.60 -0.36 
96 0 0.72 -0.36 
97 0 0.96 -0.36 
98 1 1.44 -0.36 
99 1 -0.42 
109 0 0.60 -0.42 
110 0 0.72 -0.42 
111 0 0.96 -0.42 
1 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
1 
0 
0 
0 
1 
1 
0 
0 
0 
1 
1 
0 
0 
0 
1 
1 
0 
0 
0 
1 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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1.44 -0.42 
0.00 -0.48 
0.06 -0.48 
0.12 -0.48 
0.18 -0.48 
0.24 -0.48 
0.30 -0.48 
0.36 -0.48 
0.42 -0.48 
0.48 -0.48 
0.54 -0.48 
0.60 -0.48 
0.72 -0.48 
0.96 -0.48 
1.44 -0.48 
-0.54 
0.60 -0.54 
0.72 -0.54 
0.96 -0.54 
1.44 -0.54 
-0.60 
0.60 -0.60 
0.72 -0.60 
0.96 -0.60 
1.44 -0.60 
-0.72 
0.60 -0.72 
0.72 -0.72 
0.96 -0.72 
1.44 -0.72 
-0.96 
0.60 -0.96 
0.72 -0.96 
0.96 -0.96 
1.44 -0.96 
-1.44 
0.06 -1.44 
0.12 -1.44 
0.18 -1.44 
0.24 -1.44 
0.30 -1.44 
0.36 -1.44 
0.42 -1.44 
0.48 -1.44 
0.54 -1.44 
0.60 -1.44 
0.72 -1.44 
195 2 
196 3 
1 15 16 
14 29 30 
27 43 44 
40 57 58 
53 71 72 
66 85 86 
79 99 100 
92 113 114 
105 127 128 
118 141 142 
131 155 156 
144 169 170 
157 183 184 
169 195 196 
20 5 2 
-1.44 
-1.44 
1 1 
15 1 
29 1 
43 1 
57 1 
71 1 
•85 1 
99 1 
113 1 
127 1 
141 1 
155 1 
169 1 
181 1 
.E-08 
0.96 
1.44 
2 
16 
30 
44 
58 
72 
86 
100 
114 
128 
142 
156 
170 
182 
1 
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APPENDIX D. OUTPUT FILE THAT IS GENERATED BY FINITE ELEMENT PROGRAM 
WHEN LOADED BY THE FLAT DISC WITH A 25 kN LOAD 
172 
PROBLEM 1.. Norfolk Sandy Loam, FLAT CIRCULAR PLATE LOADING 
INPUT TABLE !.. BASIC PARAMETERS 
NUMBER OF NODAL POINTS 196 
NUMBER OF ELEMENTS 169 
NUMBER OF DIFFERENT MATERIALS 1 
NUMBER OF SURFACE LOAD CARDS 0 
1=PLANE STRAIN 
2=PLANE STRESS 
0=AXISYMMETRIC 0 
BODY FORCES(1 = IN -Y DIREC., 0 = NONE) 1 
INPUT TABLE 2.. MATERIAL PROPERTIES 
MATERIAL MODULUS OF POISSON'S MATERIAL MATERIAL 
NUMBER ELASTICITY. RATIO DENSITY THICKNESS 
1 .2811E+06 .1070E+00 .1215E+05 .lOOOE+01 
COMPACTION CONSTANTS 
-.242E+00 -.221E-03 .147E-01 .247E+00 .885E-01 .489E+01 
INPUT TABLE 3.. NODAL POINT DATA 
NODAL X-DISP Ï-DISP 
POINT TYPE X Ï OR LOAD OR LOAD 
1 3 .OOOOE+00 .OOOOE+00 .OOOOE+OO -.1960E+00 
2 2 .6000E-01 .OOOOE+00 .OOOOE+OO -.1960E+00 
3 2 .1200E+00 .OOOOE+00 ,OOOOE+OO -.1960E+00 
4 2 .1800E+00 .OOOOE+00 .OOOOE+OO -.1960E+00 
5 2 .2400E+00 .OOOOE+00 .OOOOE+OO -.1960E+00 
6 0 .3000E+00 .OOOOE+00 .OOOOE+OO .OOOOE+OO 
7 0 .3600E+00 .OOOOE+00 .OOOOE+OO .OOOOE+OO 
8 0 .4200E+00 .OOOOE+00 .OOOOE+OO .OOOOE+OO 
9 0 .4800E+00 .OOOOE+OO •OOOOE+OO .OOOOE+OO 
10 0 .5400E+00 .OOQOE+00 .OOOOE+OO .OOOOE+OO 
11 0 .6000E+00 .OOOOE+OO .OOOOE+OO .OOOOE+OO 
12 0 .7200E+00 .OOOOE+OO .OOOOE+OO .OOOOE+OO 
13 0 .9500E+00 ,OOOOE+OO .OOOOE+OO .OOOOE+OO 
14 1 .1440E+01 .OOOOE+OO ,OOOOE+OO .OOOOE+OO 
IS 1 .OOOOE+00 -.6000E-01 .OOOOE+OO .OOOOE+OO 
16 0 .6000E-01 -.6000E-01 .OOOOE+OO ,OOOOE+OO 
17 0 .1200E+00 -.6000E-01 .OOOOE+OO ,OOOOE+OO 
IB 0 .1800E+00 -.6000E-01 .OOOOE+OO .OOOOE+OO 
19 0 .2400E+00 -.6000E-01 ,OOOOE+OO .OOOOE+OO 
20 0 .3000E+00 -.6000E-01 .OOOOE+OO .OOOOE+OO 
21 0 .3600E+00 -.6000E-01 .OOOOE+OO .OOOOE+OO 
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76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
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94 
95 
96 
97 
98 
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104 
105 
106 
107 
108 
109 
110 
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112 
113 
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0 .7200E+00 -.2400E+00 , OOOOE+OO ,OOOOE+OO 
0 .9600E+00 -.2400E+00 , OOOOE+OO .OOOOE+OO 
1 .1440E+01 -.2400E+00 .OOOOE+OO .OOOOE+OO 
1 .OOOOE+00 -.3000E+00 .OOOOE+OO ,OOOOE+OO 
0 .6000E-01 -.3000E+00 .OOOOE+OO .OOOOE+OO 
0 .1200E+00 -.3000E+00 .OOOOE+OO .OOOOE+OO 
0 .I800E+00 -.3000E+00 .OOOOE+OO .OOOOE+OO 
0 .2400E+00 -.3000E+00 .OOOOE+OO .OOOOE+OO 
0 .3000E+00 -.3000E+00 .OOOOE+OO ,OOOOE+OO 
0 .3600E+00 -.3000E+00 .OOOOE+OO .OOOOE+OO 
0 .4200E+00 -.3000E+00 ,OOOOE+OO .OOOOE+OO 
0 .4800E+C0 -.3000E+00 .OOOOE+OO .OOOOE+OO 
0 .5400E+00 -.3000E+00 .OOOOE+OO .OOOOE+OO 
0 .6000E+00 0
 
1
 
.OOOOE+OO .OOOOE+OO 
0 .7200E+00 -.3000E+00 .OOOOE+OO .OOOOE+OO 
0 .9600E+00 -.3000E+00 .OOOOE+OO .OOOOE+OO 
1 .1440E+01 -.3000E+00 .OOOOE+OO .OOOOE+OO 
1 .OOOOE+00 -•3600E+00 .OOOOE+OO ' .OOOOE+OO 
0 .6000E-01 -.36Û0E+00 .OOOOE+OO .OOOOE+OO 
0 .1200EiOO -.3600E+00 .OOOOE+OO .OOOOE+OO 
0 .1800E+00 -.3600E+00 .OOOOE+OO .OOOOE+OO 
0 ,2400E-»00 -.3600E+00 .OOOOE+OO .OOOOE+OO 
0 .3000E+00 -.3600E+00 .OOOOE+OO .OOOOE+OO 
0 .3600E+00 -.36ÛOE+00 .OOOOE+OO .OOOOE+OO 
0 .4200E+00 -•3600E+00 .OOOOE+OO .OOOOE+OO 
0 .4800E+00 -.3600E+00 .OOOOE+OO ;OOOOE+OO 
0 .5400E+00 -.3600E+00 .OOOOE+OO .OOOOE+OO 
0 .6000E+00 -.3600E+00 , OOOOE+OO .OOOOE+OO 
0 .7200E+00 -.3600E+00 .OOOOE+OO .OOOOE+OO 
0 .9600E+00 -.3600E+00 .OOOOE+OO ,OOOOE+OO 
1 .1440E+01 ->3600E+00 .OOOOE+OO .OOOOE+OO 
1 .OOOOE+OO -.4200E+00 .OOOOE+OO .OOOOE+OO 
0 .6000E-01 -.4200E+00 .OOOOE+OO .OOOOE+OO 
0 .1200E+00 -.4200E+00 .OOOOE+OO .OOOOE+OO 
0 .1800E+00 -.4200E+00 .OOOOE+OO .OOOOE+OO 
0 .2400E+00 -.4200E+00 .OOOOE+OO .OOOOE+OO 
0 .3000E+00 -.4200E+00 ,OOOOE+OO .OOOOE+OO 
0 .3600E+00 -.4200E+00 ,OOOOE+OO .OOOOE+OO 
0 .4200E+00 .-.4200E+00 .OOOOE+OO .OOOOE+OO 
0 .4800E+00 -.4200E+00 .OOOOE+OO .OOOOE+OO 
0 .5400E+00 -.4200E+00 .OOOOE+OO .OOOOE+OO 
0 .6000E+00 -.4200E+00 .OOOOE+GO .OOOOE+OO 
0 .7200E+00 -.4200E+00 .OOOOE+OO .OOOOE+OO 
0 .9600E+00 -.4200E+00 , OOOOE+OO ,OOOOE+OO 
1 .1440E+01 -.4200E+00 .OOOOE+OO .OOOOE+OO 
3 .OOOOE+OO -.4B00E+00 .OOOOE+OO .OOOOE+OO 
00+30000" 00+30000' 00+300ZA'- 00+300»%' 0 651 
00+30000' 00+30000' 00+3002/,'- 00+3008%' 0 esi 
00+30000' 00+30000' 00+300Z6'- 00+30021' 0 6S1 
00+30000' 00+30000' 00+30026'- 10-30009' 0 9S1 
00+30000' 00+30000' oo+3oozr- 00+30000' 1 SSl 
00+30000' 00+30000' 00+30009'- I0+30»»T' 1 »S1 
00+30000" 00+30000' 00+30009'- 00+30096' 0 ESI 
00+30000' 00+30000' 00+30009'- 00+30026' 0 2S1 
00+30000' 00+30000' 00+30009*- 00+30009' 0 ISl 
00+30000' 00+30000' 00+30009'- 00+300»S' 0 OSl 
00+30000' 00+30000' 00+30009*- 00+3008»' 0 6»1 
00+30000' 00+30000' 00+30009*- 00+3002»' 0 8»1 
00+30000' 00+30000' 00+30009'- 00+3009E' 0 6»1 
00+30000' 00+30000' 00+30009*- 00+3000E' 0 9»1 
00+30000' 00+30000' 00+30009*- 00+300»2' 0 S»1 
00+30000' 00+30000' 00+30009'- 00+30081' 0 »»1 
00+30000' 00+30000' 00+30009*- 00+30021* 0 E»1 
00+30000' 00+30000' 00+30009*- 10-30009* 0 2»1 
00+30000' 00+30000' 00+30009'- 00+30000* 1 l»l 
00+30000' 00+30000' 00+300M'- 10+30»»!' 1 0»1 
00+30000' 00+30000' 00+300M'- 00+30096' 0 6B1 
00+30000* 00+30000' 00+300VS'- 00+30026' 0 8G1 
00+30000' 00+30000' 00+300M'- 00+30009' 0 6E1 
00+30000' 00+30000' 00+300VS'- 00+300»S' 0 9E1 
00+30000* 00+30000' 00+300M'- 00+3008»' 0 SEl 
00+30000' 00+30000' 00+300W- 00+3002»' 0 »E1 
00+30000' 00+30000' 00+300»S'- 00+3009C' 0 EEl 
00+30000' 00+30000" OO+SOOM'- 00+30008' 0 2E1 
00+30000' 00+30000' OO+SOOfrS'- 00+300»2' 0 lEl 
00+30000' 00+30000' 00+300K'- 00+30081' 0 OEl 
00+30000' 00+30000' 00+300M'- 00+30021' 0 621 
00+30000' 00+30000' 00+300M'- 10-30009' 0 821 
00+30000* 00+30000' 00+300M'- 00+30000' 1 621 
00+30000' 00+30000' 00+3008»'- 10+30»»1' e 921 
00+30000' 00+30000* 00+3008»'- 00+30096' 2 S21 
00+30000' 00+30000' 00+3008»'- 00+30026' 2 »2Ï 
00+30000' 00+30000' 00+3008»'- 00+30009' 2 G21 
00+30000' 00+30000' 00+3008»'- 00+300»S' 2 221 
00+30000' 00+30000' 00+3008»'- 00+3008»' 2 121 
00+30000' 00+30000' 00+3008»'- 00+3002»' 2 021 
00+30000' 00+30000' 00+3008»'- 00+30098' 2 611 
00+30000' 00+30000" 00+3008»'- 00+3000E' 2 811 
00+30000' 00+30000' 00+3008»'- 00+300»2' 2 611 
00+30000' 00+30000' 00+3008»'- 00+30081' 2 911 
00+30000' 00+30000' 00+3008»'- 00+30021' 2 SU 
00+30000' 00+30000' 00+3008»'- 10-30009' 2 »11 
9ùl 
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160 0 .3000E+00 -.7200E+00 .OOOOE+00 .OOOOE+00 
161 0 .3600E*00 -.7200E+00 .OOOOE^OO .OOOOE+00 
162 0 .4200E+00 -.7200Et00 .OOOOE+00 .OOOOE+QO 
163 0 .4800E+00 -.7200E*00 .OOOOE+00 .OOOOE+00 
164 0 .S400E+00 -.7200E+00 .OOOOE+00 .OOOOE+OO 
165 0 .6000E+00 -.7200E+00 .OOOOE+00 .OOOOE+00 
166 0 .7200E+00 -.7200E+00 .OOOOE+OO .OOOOE+OO 
167 0 .9600E+00 -.7200E*00 .OOOOE+00 ,O0OOE+OO 
168 1 .1440E*01 -.7200E»00 .OQOOE+OO .OOOOE+00 
169 1 .OOOOE+00 -.9600E+00 .OOOOE+00 .OOOOE+00 
170 0 .60G0E-01 -.9600E+00 .OOOOE+00 .OOOOE^OO 
171 0 .1200E+00 -.9600E+00 .OOOOE+00 .OOOOE+00 
172 0 .1800E+00 -.9600E+00 .OOOOE+00 .OOOOE+00 
173 0 .2400E«00 -.9600E+00 .OOOOE^OO .OOOOE+00 
174 0 ,3000E«00 -.9600E+00 .OOOOE+00 .OOOOE+00 
175 0 .3600E+00 -.9600E+00 .OOOOEtOO .OOOOE+00 
176 0 .4200E«00 -.9600E+00 .OOOOE+00 .OOOOE^OO 
177 0 .4800E+00 -.9600E+00 .OOOOE+00 .OOOOEfOO 
178 0 .5400E+00 -.9600E+00 .OOOOE+00 .OOOOE+OO 
179 0 .6000E+00 -.9600E+00 .OOOOE«00 .OOOOE+OO 
180 0 .72D0E+00 -.9600E+00 .OOOOE+00 .OOOOE+OO 
181 0 .9600E+00 -.9600E»00 .OOOOE^OO .OOOOE+OO 
182 1 .1440E+01 -.9600E+00 .OOOOE+OO .OOOOE+OO 
183 3 .OOOOE+OO -.1440E+01 .OOOOE+00 .OOOOE+OO 
184 2 .6000E-01 -.1440E+01 .OOOOE+00 .OOOOE+OO 
185 2 .1200E+00 -.1440E+01 .OOOOE+00 .OOOOE+00 
186 2 .IBDOE^OO -.1440E+01 ,OOOOE«00 .OOOOE+00 
187 2 .2400E+00 -.1440E*01 .OOOOE+00 .OOOOE+00 
188 2 .3000E+00 -.1440E+01 .OOOOE+00 .OQOOE+OO 
189 2 .3600E+00 -.1440E+01 ,OOOOE>00 .OOOOE^OO 
190 2 .4200E+00 -.1440E+01 .OOOOE+00 .OOOOE+OO 
191 2 .4800E«00 -.1440E+01 .OOOOE+00 .OOOOE+00 
192 2 .5400E+00 -.1440E+01 •OOOOE^OO .OOOOE+00 
193 2 .6000E+00 -.1440E+01 .OOOOE+00 .OOOOE+OO 
194 2 .7200E+00 -.1440E+01 .OOOOE+00 .OOOOE+00 
195 2 .9600E»00 -.1440E+01 .OOOOE+00 .OOOOE+00 
196 3 .1440E+01 -.1440E+01 .OOOOE>00 .OOOOE+00 
INPUT TABLE 4.. ELEMENT DATA 
GLOBAL INDICES OF ELEMENT NODES 
ELEMENT 1 2 3 4 MATERIAL 
1 15 16 2 1 1 
2 16 17 3 2 1 
3 17 18 4 3 1 
4 18 19 5 4 1 
5 19 20 6 5 1 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
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20 21 7 6 
21 22 8 7 
22 23 9 8 
23 24 10 9 
24 25 11 10 
25 26 12 11 
26 27 13 12 
27 28 14 13 
29 30 16 15 
30 31 17 16 
31 32 18 17 
32 33 19 18 
33 34 20 19 
34 35 21 20 
35 36 22 21 
36 37 23 22 
37 38 24 23 
38 39 25 24 
39 40 26 25 
40 41 27 26 
41 42 28 27 
43 44 30 29 
44 45 31 30 
45 46 32 31 
46 47 33 32 
47 48 34 33 
48 49 35 34 
49 50 36 35 
50 51 37 36 
51 52 38 37 
52 53 39 38 
53 54 40 39 
54 55 41 40 
55 56 42 41 
57 58 44 43 
58 59 45 44 
59 60 46 45 
60 61 47 46 
61 62 48 47 
62 63 49 48 
63 64 50 49 
64 65 51 50 
65 66 52 51 
66 67 53 52 
67 68 54 53 
68 69 55 54 
69 70 56 55 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
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71 72 58 57 
72 73 59 58 
73 74 60 59 
74 75 61 60 
75 76 62 61 
76 77 63 62 
77 78 64 63 
78 79 65 64 
79 80 66 65 
80 81 67 66 
81 82 68 67 
82 83 69 68 
83 84 70 69 
85 86 72 71 
86 87 73 72 
87 88 74 73 
88 89 75 74 
89 90 76 75 
90 91 77 76 
91 92 78 77 
92 93 79 78 
93 94 80 79 
94 95 81 80 
95 96 82 81 
96 97 83 82 
97 98 84 83 
99 100 86 85 
100 101 87 86 
101 102 88 87 
102 103 89 88 
103 104 90 89 
104 105 91 90 
105 106 92 91 
106 107 93 92 
107 108 94 93 
108 109 95 94 
109 110 96 95 
110 111 97 96 
111 112 98 97 
113 114 100 99 
114 115 101 100 
115 116 102 101 
116 117 103 102 
117 118 104 103 
118 119 105 104 
119 120 106 105 
120 121 107 106 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
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121 122 108 107 
122 123 109 108 
123 124 110 109 
124 125 111 110 
125 126 112 111 
127 128 114 113 
128 129 115 114 
129 130 116 115 
130 131 117 116 
131 132 118 117 
132 133 119 118 
133 134 120 119 
134 135 121 120 
135 136 122 121 
136 137 123 122 
137 138 124 123 
138 139 125 124 
139 140 126 125 
141 142 128 127 
142 143 129 128 
143 144 130 129 
144 145 131 130 
145 146 132 131 
146 147 133 132 
147 148 134 133 
148 149 135 134 
149 150 136 135 
150 151 137 136 
151 152 138 137 
152 153 139 138 
153 154 140 139 
155 156 142 141 
156 157 143 142 
157 158 144 143 
158 159 145 144 
159 160 146 145 
160 161 147 146 
161 162 148 147 
162 163 149 148 
163 164 150 149 
164 165 151 150 
165 166 152 151 
166 167 153 152 
167 168 154 153 
169 170 156 155 
170 171 157 156 
171 172 158 157 
180 
147 172 173 159 158 
148 173 174 160 159 
149 174 175 161 160 
150 175 176 162 161 
151 176 177 163 162 
152 177 178 164 163 
153 178 179 165 164 
154 179 180 166 165 
155 180 181 167 166 
156 181 182 168 167 
157 183 184 170 169 
158 184 185 171 170 
159 185 186 172 171 
160 186 187 173 172 
161 187 188 174 173 
162 188 189 175 174 
163 189 190 176 175 
164 190 191 177 176 
165 191 192 178 177 
166 192 193 179 178 
167 193 194 180 179 
168 194 195 181 180 
169 195 196 182 181 
NUMBER OF LOAD STEPS = 20 
NUMBER OF ITERATIONS PER LOAD STEP = 5 
GAUSS INTEGRATION ORDER = 2 
DISPLACEMENT TOLERANCE = .1000E-07 
181 
APPENDIX E. PENETROMETER PROFILES OBTAINED AT NATIONAL SOIL DYNAMICS 
LABORATORY IN NORFOLK SANDY LOAM SOIL BIN 
182 
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APPENDIX F. SINKAGE AND STRESS DATA OBTAINED FROM LABORATORY 
EXPERIMENT 
191 
Key to First Line of Data 
Flat 25 kN Load Cell Replication 
or or Configuration 
Spherical 12.5 kN 
Load 
F  1 1 1  
S 2 2 2 
3 
DL = Dynamic Load, kN 
SINKAGE Surface Sinkage, mm 
* = Transducer C or D 
S*X Stress in Radial Direction, kPa 
S*Y = Stress in Tangential Direction, kPa 
S*Z Stress in Vertical Direction, kPa 
S*1 Stress in Orthogonal Direction 1, kPa 
S*2 = Stress in Orthogonal Direction 2 ,  kPa 
S*3 = Stress in Orthogonal Direction 3, kPa 
1 
DL SINKAGE sex SCÏ SCZ SCI SC2 SC3 SDX SDY SDZ SOI SD2 SD3 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 0.0 5.7 3.7 5.2 3.3 3.8 3.7 5.3 2.9 4.7 5.9 3.5 0.3 
0.5 0.0 5.7 3.8 5.5 4.2 3.4 4.4 4.4 3.0 4.7 6.3 3.8 0.9 
0.9 1.0 4.9 3.7 7.4 3.3 3.9 3.7 4.3 2.6 4.6 4.3 3.6 "0.3 
0.8 3.0 6.6 5.0 8.3 3.8 4.0 4.0 3.5 2.6 5.3 4.5 3.4 0.1 
1.1 4.0 7.7 4.4 9.4 5.3 4.8 3.7 3.5 1.4 4.4 5.3 2.8 2.2 
1.2 6.0 5.4 3.7 10.4 6.0 4.8 4.2 3.7 0.4 6.5 3.9 3.3 0.7 
1.4 10.0 6.9 2.9 14.1 4.6 6.9 5.6 3.7 1.1 6.5 7.6 3.4 1.7 
1.7 13.0 6.1 2.4 15.4 5.6 8.3 6.6 3.4 3.5 9.5 9.5 4.1 6.6 
1.8 15.0 6.4 2.1 16.5 5.8 8.7 7.7 3.5 3.3 9.5 10.3 4.7 7.1 
2.1 20.0 7.9 2.7 19.1 7.6 10.1 9.7 2.7 3.5 10.2 6.8 4.1 6.4 
2.2 21.0 6.5 2.9 20.4 6.5 10.2 9.8 3.0 2.6 11.2 6.5 3.2 5.3 
2.5 23.0 8.5 3.3 22.2 7.7 11.6 10.3 3.0 3.5 11.9 5.7 3.9 7.2 
2.7 26.0 7.0 2.9 22.4 8.6 13.0 11.1 3.6 2.5 13.5 6.2 3.6 7.1 
2.9 28.0 6.5 3.4 24.3 10.6 13.9 12.5 4.4 3.2 15.2 9.6 4.3 7.4 
3.0 34.0 9.6 3.5 29.1 11.1 15.9 13.3 4.6 4.6 16.6 10.8 3.8 9.1 
3.2 35.0 9.3 3.3 28.3 11.3 15.3 13.2 4.0 4.3 17.3 10.7 4.7 10.0 
3.8 39.0 10.4 4.7 33.7 11.3 17.5 14.8 5.3 4.3 18.9 12.4 5.4 11.3 
3.7 42.0 10.4 5.9 36.3 11.5 18.1 15.4 5.1 4.3 20.6 12.2 6.0 11.2 
3.9 44.0 11.0 6.3 39.1 11.1 18.7 16.6 4.2 4.0 21.7 12.8 5.3 10.1 
4.1 47.0 10.6 6.0 42.1 13.8 22.2 17.4 5.3 4.8 23.8 15.1 6.6 12.4 
4.3 50.0 10.7 6.3 43.7 14.8 21.8 18.4 5.1 5.3 24.5 16.8 6.2 11.7 
4.4 52.0 10.6 6.3 45.0 14.5 23.6 19.2 4.7 5.8 24.8 18.0 6.6 13.4 
4.6 56.0 11.0 8.0 48.9 14.3 25.4 20.2 5.2 6.0 25.4 19.4 6.5 13.0 
4.8 59.0 11.2 7.4 50.0 16.2 27.1 20.9 5.8 6.3 27.3 19.1 7.0 12.6 
5.1 61.0 12.6 7.6 51.3 16.9 29.0 21.3 6.0 5.9 30.8 20.5 7.1 14.5 
5.3 63.0 11.7 8.5 50.6 16.4 28.8 19.3 5.6 4.3 30.6 20.5 7.6 13.9 
5.6 67.0 13.0 8.1 52.8 15.3 31.6 21.6 5.4 4.9 33.4 21.5 6.9 15.9 
5.7 68.0 12.8 8.5 53.0 16.2 32.5 20.6 5.2 4.3 34.1 21.1 8.3 15.5 
5.8 71.0 14.2 9.1 54.5 17.8 34.3 23.3 5.9 4.3 37.1 22.4 8.6 17.9 
6.0 74.0 14.1 9.8 58.0 17.1 32.5 26.6 6.0 5.1 39.9 22.9 8.7 20.1 
6.3 74.0 12.6 8.9 58.2 17.3 31.9 26.2 5.0 4.6 38.6 22.4 8.4 20.2 
6.4 78.0 15.0 10.2 63.0 19.4 37.0 27.3 6.0 4.4 43.4 23.9 8.8 21.8 
6.8 80.0 15.8 10.4 64.5 19.8 38.2 27.8 6.3 4.4 47.0 23.1 9.3 22.8 
6.9 83.0 14.8 10.7 66.0 19.8 37.7 29.2 5.7 4.6 49.3 23.3 9.4 23.8 
7.0 84.0 14.6 9.8 67.6 19.8 39.7 27.8 6.0 4.1 48.9 22.0 9.8 23.4 
7.4 87.0 15.9 10.8 70.6 21.5 42.3 28.5 6.6 5.5 51.0 23.5 9.9 25.9 
7.4 89.0 15.4 10.6 71.2 22.8 42.4 26.8 5.6 5.9 51.2 24.7 9.9 26.8 
7.7 90.0 15.6 12.7 74.7 24.5 43.5 30.5 6.1 4.8 54.0 25.7 9.0 28.1 
7.8 91.0 14.4 10.9 75.6 24.0 44.6 29.3 5.9 5.3 54.0 25.4 9.7 28.6 
8.1 94.0 14.7 11.3 78.4 26.3 43.7 31.9 5.9 4.6 55.9 23.0 10.5 27.7 
8.3 96.0 15.4 12.7 81.5 27.6 43.5 33.9 7.7 5.4 57.9 25.5 10.3 29.6 
8.4 97.0 16.4 12.1 83.6 27.6 43.3 35.1 7.1 5.4 60.0 26.1 10.6 29.7 
193 
8.6 99.0 15.5 11.9 84.7 28.8 44.5 36.1 7.2 5.3 60.0 26.6 9.2 29.5 
9.0 102.0 16.6 13.3 87.5 30.0 46.0 36.7 6.4 4.8 62.2 27.6 10.9 33.3 
9.0 103.0 17.2 13.1 89.3 30.9 47.4 38.5 7.2 5.6 63.1 29.1 10.9 35.2 
9.2 105.0 17.3 13.8 89.7 31.1 47.2 39.7 6.8 5.1 65.7 29.7 10.9 35.3 
9.5 106.0 16.6 13.3 92.1 31.6 48.6 41.1 7.4 5.1 65.7 31.9 10.8 34.1 
9.6 107.0 17.8 13.9 92.1 32.2 48.8 41.8 7.9 5.5 66.4 32.3 11.8 35.6 
9.8 108.0 17.3 14.6 94.0 31.1 50.3 42.7 8.3 5.8 68.3 33.6 11.8 35.6 
10.0 112.0 16.5 14.5 96.4 33.0 51.0 46.3 7.7 5.9 70.3 37.0 11.2 38.9 
10.5 114.0 18.6 14.4 99.9 34.3 53.9 48.4 8.8 5.7 72.4 39.7 11.7 42.8 
10.6 115.0 18.3 13.8 102.3 32.7 53.9 49.6 8.6 6.1 73.8 40.8 10.8 42.9 
10.8 116.0 19.5 14.3 104.5 33.4 53.7 49.9 8.9 4.9 75.5 42.3 11.1 44.4 
11.0 118.0 20.0 15.1 107.3 34.1 53.9 48.3 8.1 5.1 78.6 44.4 10.1 46.1 
11.1 120.0 19.3 15.5 110.8 34.8 54.7 50.6 9.4 5.1 80.2 47.4 10.2 47.1 
11.2 121.0 18.1 14.3 110.5 35.7 55.4 49.8 11.4 6.3 82.1 50.6 10.3 48.4 
11.5 122.0 19.0 15.3 112.1 35.5 57.5 51.0 10.0 6.9 83.4 50.2 10.9 50.4 
11.7 124.0 19.1 15.3 114.2 35.2 58.3 52.3 9.1 7.5 83.9 51.5 10.4 51.5 
11.9 126.0 19.4 15.7 115.1 37.3 59.7 52.5 10.1 7.1 86.5 53.3 11.1 52.8 
12.1 127.0 20.0 16.1 117.3 36.8 61.1 54.8 10.5 7.6 87.9 55.3 11.8 52.8 
12.3 128.0 19.3 15.5 119.2 37.5 61.5 55.4 9.4 5.9 88.6 55.7 11.6 54.6 
12.5 129.0 20.0 15.2 119.2 37.8 60.9 55.9 9.3 5.7 88.3 54.6 10.3 55.8 
12.9 131.0 20.1 16.4 121.8 41.5 64.1 57.9 9.7 7.1 91.4 57.5 12.1 55.9 
12.8 132.0 19.0 15.1 123.8 41.0 63.5 57.1 9.4 6.4 90.4 55.7 12.4 54.5 
13.3 133.0 20.0 16.2 127.5 43.0 63.0 5B.e 10.3 6.7 92.3 60.4 12.2 59.4 
13.3 135.0 20.1 17.4 129.0 43.7 65.0 58.7 10.1 6.9 93.7 61.1 11.7 63.9 
13.5 136.0 21.6 16.5 129.7 44.5 64.0 59.3 9.1 7.6 92.8 63.5 12.0 66.6 
13.6 137.0 21.5 15.9 133.8 44.0 66.1 59.6 9.8 7.0 95.9 65.0 12.5 69.6 
13.8 138.0 22.4 17.1 135.5 43.1 66.3 60.9 10.1 8.2 97.3 66.0 12.6 71.5 
14.0 140.0 23.1 17.7 139.2 43.7 66.3 64.9 9.8 7.9 98.9 67.2 13.8 72.4 
14.3 141.0 22.4 17.0 140.1 44.5 68.3 66.4 10.3 8.2 98.9 67.9 13.7 74.1 
14.6 143.0 24.0 18.8 142.7 44.4 68.1 68.1 9.6 8.3 100.7 66.5 14.4 77.0 
14.8 144.0 24.5 19.0 144.6 46.0 70.6 68.1 10.4 8.9 102.2 67.9 14.4 78.6 
14.9 146.0 22.8 19.5 147.5 45.6 69.6 70.0 10.4 9.2 105.0 70.1 15.3 79.8 
15.1 147.0 22.8 19.4 149.4 46.8 69.5 72.9 10.2 10.1 105.7 72.0 14.9 80.1 
15.3 147.0 22.7 19.1 149.4 48.1 70.1 74.0 11.2 10.1 107.1 73.9 15.9 83.0 
15.5 148.0 22.8 18.8 149.9 48.4 71.1 74.9 10.5 10.1 108.4 74.2 15.1 82.4 
15.6 151.0 24.4 19.7 153.5 50.2 73.5 77.4 11.3 10.6 111.5 76.8 15.7 83.0 
16.0 151.0 24.9 19.2 154.4 50.7 74.9 77.4 10.7 10.3 111.8 77.3 16.6 83.6 
16.2 153.0 24.4 19.4 155.3 50.9 75.4 77.0 11.0 9.4 112.7 77.3 16.8 84.0 
16.2 154.0 22.6 19.6 157.5 52.5 76.9 79.1 11.4 10.4 113.8 79.8 17.5 84.0 
16.4 154.0 23.6 19.5 157.9 53.7 77.2 78.8 12.2 10.1 113.1 78.4 18.1 84.9 
16.7 155.0 24.6 20.8 159.0 55.3 79.4 81.3 11.5 11.3 115.3 80.9 18.0 84.6 
16.9 158.0 24.8 20.8 160.7 55.3 81.1 83.2 11.2 10.6 119.2 84.7 18.0 86.4 
17.1 159.0 26.9 21.1 157.9 56.0 82.3 84.8 11.7 9.6 120.9 84.8 19.3 87.3 
17.3 159.0 26.9 21.7 156.4 56.8 83.0 84.8 11.6 9.4 122.3 84.2 18.8 88.7 
17.4 160.0 27.8 21.5 158.1 58.0 83.2 86.1 12.0 10.4 124.4 82.8 19.3 91.1 
17.7 161.0 27.7 20.1 157.2 59.2 82.2 87.1 12.0 9.9 126.4 84.3 20.4 93.2 
17.9 152.0 
18.1 163.0 
18.3 165.0 
18.5 165.0 
18.7 166.0 
19.0 168.0 
19.1 168.0 
19.2 170.0 
19.4 170.0 
19.6 171.0 
19.8 172.0 
20.0 174.0 
20.3 175.0 
20.4 176.0 
20.6 177.0 
20.8 178.0 
21.0 178.0 
21.2 178.0 
21.7 181.0 
21.8 182.0 
21.9 182.0 
22.1 183.0 
22.4 185.0 
22.6 184.0 
22.6 185.0 
22.9 186.0 
23.1 187.0 
23.2 189.0 
23.5 189.0 
23.6 190.0 
23.9 191.0 
24.3 192.0 
24.3 192.0 
24.4 194.0 
24.6 196.0 
25.0 197.0 
1 2 
DL SIMKAGE 
0.1 0.0 
0.2 0.0 
0.5 0.0 
0.7 2.0 
0.8 3.0 
27.5 19.9 
26.2 21.1 
27.0 20.5 
26.7 20.5 
28.2 19.9 
28.3 21.3 
28.1 19.6 
27.6 21.1 
28.1 20.9 
28.8 20.9 
29.9 21.4 
29.0 20.9 
29.7 21.7 
30.8 21.7 
32.0 22.2 
31.2 21.9 
31.5 21.4 
32.4 21.5 
31.0 24.9 
30.3 22.0 
30.4 22.0 
33.0 21.6 
34.3 22.3 
33.0 22.7 
33.8 21.9 
33.3 22.6 
34.6 22.9 
35.6 23.4 
35.4 23.8 
34.7 23.6 
35.7 24.1 
34.5 24.0 
34.3 24.3 
30.5 23.3 
31.2 24.9 
32.4 23.7 
sex SCÏ 
0.0 0.0 
3.5 0.3 
3.0 1.0 
3.7 1.7 
5.2 1.8 
160.9 60.5 
162.4 61.0 
163.7 62.1 
164.8 62.6 
167.7 62.8 
170.5 64.9 
172.4 64.9 
174.0 66.0 
176.3 66.5 
177.0 67.5 
180.9 69.1 
182.6 69.0 
185.9 70.0 
189.6 71.8 
195.0 72.1 
193.3 71.3 
195.2 71.4 
196.1 70.9 
200.7 74.1 
201.3 75.7 
203.7 77.3 
205.0 77.8 
206.7 78.5 
208.5 80.8 
210.4 82.9 
212.0 82.8 
216.3 83.3 
218.3 84.4 
221.5 83.3 
223.2 84.4 
225.0 87.0 
226.1 87.0 
227.4 87.2 
227.8 88.6 
231.9 92.9 
234.5 95.3 
SCZ SCI 
0.0 0.0 
2.3 0.9 
7.3 0.9 
12.5 3.4 
14.7 3.6 
85.1 87.3 
83.5 90.2 
83.6 90.2 
83.5 90.6 
84.9 91.0 
86.9 92.8 
88.2 93.1 
89.6 95.3 
89.8 94.3 
90.0 95.0 
90.4 97.4 
90.8 95.1 
92.2 95.5 
91.4 96.2 
94.1 97.9 
93.7 98.3 
93.2 99.7 
94.6 100.9 
97.7 103.5 
98.1 103.3 
99.3 104.0 
100.7 104.2 
102.1 104.1 
103.6 104.0 
103.4 106.2 
103.8 106.5 
106.3 110.8 
106.2 111.2 
109.2 113.0 
110.1 113.8 
111.4 113.5 
113.1 115.3 
113.9 115.4 
115.8 118.3 
116.8 120.8 
118.7 123.9 
SC2 SC3 
0.0 0.0 
2.1 0.2 
1.9 2.9 
3.4 4.9 
5.2 5.4 
12.7 9.2 
13.5 10.0 
13.0 10.0 
13.3 10.1 
13.3 10.4 
13.3 11.2 
13.5 10.0 
13.8 11.0 
14.6 10.9 
14.1 11.7 
13.1 10.6 
13.6 11.3 
13.7 10.9 
13.8 11.7 
14.7 11.3 
13.9 11.1 
14.6 12.5 
15.4 11.0 
15.8 12.2 
15.1 11.7 
15.0 12.0 
15.5 11.9 
15.1 11.7 
16.4 11.7 
16.8 12.6 
15.9 12.6 
16.1 13.8 
17.3 12.6 
16.2 12.9 
16.4 13.2 
17.1 13.3 
17.1 13.0 
15.4 14.0 
17.9 13.8 
17.3 14.3 
17.9 14.9 
SDK SDÏ 
0,0 0.0 
1.6 0.6 
1.5 2.1 
1.7 2.6 
1.7 3.2 
129.1 86.5 
131.4 88.0 
132.1 87.4 
133.2 87.4 
134.9 87.3 
137.9 86.0 
137.5 85.6 
140.2 86.2 
141.6 86.0 
143.0 84.8 
145.2 86.4 
147.7 85.1 
148.9 82.7 
151.3 81.0 
153.4 80.3 
153.6 79.8 
154.0 80.1 
154.5 82.0 
160.1 83.8 
160.6 86.0 
163.6 86.4 
163.6 84.8 
167.2 84.6 
169.3 85.0 
170.2 87.9 
171.4 86.0 
176.5 87.6 
177.4 85.9 
180.0 86.1 
181.7 85.7 
183.0 85.1 
185.2 86.4 
186.8 84.0 
190.1 87.1 
193.6 83.4 
197.1 84.1 
SDZ SDl 
0.0 0.0 
1.9 0.0 
4.0 1.9 
4.5 2.6 
4.9 4.4 
20.9 91.9 
22.7 92.6 
22.6 96.5 
22.7 97.8 
23.0 96,6 
24.1 96.1 
23.5 96.0 
24.1 97.4 
24,1 98.8 
25.0 100.3 
26.0 100.0 
26.2 99.9 
26.9 99.9 
26.6 97.7 
27.4 96.2 
26.8 96.7 
27,7 97,1 
28.6 97.5 
29.9 96.5 
29.7 95.1 
30.4 96.6 
30.7 94.2 
30.8 93.1 
31.9 91.5 
32.0 91.5 
31.3 88.9 
33,9 91.3 
33.8 89.2 
34.2 86.6 
34.6 88.2 
35.9 86,4 
36.2 87.4 
35,9 88.0 
35.9 85.3 
36,6 82.5 
38.7 80.2 
SD2 SD3 
0,0 0.0 
1.4 -0.4 
1.1 0.4 
1.4 0.5 
1.4 0.7 
195 
1.0 5.0 7.2 3.0 25.1 5.0 7.6 6.8 1.4 1.6 4.0 0.8 2.4 -0.6 
1.3 7.0 7.5 3.0 31.9 7.1 10.6 8.4 2.2 1.7 6.8 1.8 2.6 -0.9 
1.5 9.0 6.4 3.5 34.0 10.1 10.6 8.8 1.7 1.9 5.8 1.9 3.2 -0.2 
1.6 11.0 6.4 4.2 39.5 11.3 13.0 11.4 3.4 1.4 6.8 3.3 3.6 1.1 
1.9 15.0 4.7 3.6 46.4 14.0 16.4 13.4 3.8 2.0 7.5 6.9 3.9 1.3 
2.0 18.0 6.1 4.4 48.1 14.2 18.2 14.3 5.0 2.0 10.0 6.9 • 5.1 3.2 
2.3 19.0 7.2 3.9 51.2 15.2 18.8 13.4 4.5 2.0 11.2 7.4 4.9 2.5 
2.4 22.0 7.7 3.9 54.9 17.0 19.3 14.3 6.6 2.4 11.9 9.3 5.6 4.4 
2.7 24.0 5.5 4.0 59.6 18.6 21.0 15.3 6.1 3.7 12.9 13.4 5.5 6.0 
3.1 28.0 6.9 3.5 68.3 19.0 21.3 16.9 8.2 3.4 16.4 14.3 6.8 9.3 
3.0 30.0 9.3 4.0 71.6 19,9 21.6 17.7 10.7 3.0 19.1 18.1 5.7 11.2 
3.5 33.0 9.4 4.6 77.0 19.9 23.3 18.3 10.0 4.0 18.4 18.4 3.8 13.3 
3.4 34.0 8.6 5.2 78.7 21.6 24.2 19.9 10.5 3.7 18.9 21.3 4.0 14.7 
3.9 37.0 10.3 5.8 84.6 23.2 25.0 19.2 11.6 4.7 20.6 20.2 5.1 17.2 
3.8 40.0 9.4 5.8 84.8 23.7 23.8 18.9 10.2 4.6 21.2 22.5 4.6 18.2 
4.1 43.0 10.4 6.2 91.3 25.2 26.0 20.7 12.2 3.2 22.9 25.3 6.2 20.9 
4.2 44.0 9.7 5.8 92.2 25.0 25.7 21.1 11.9 4.0 24.5 25.0 6.3 20.2 
4.6 47.0 12.1 5.7 96.5 24.6 26.6 21.1 9.4 3.2 24.8 29.1 4.5 22.1 
4.8 49.0 11.5 5.8 99.6 25.2 28.4 22.4 10.3 3.5 26.1 29.2 4.8 22.4 
4.8 51.0 13.6 7.0 102.0 27.6 30.0 24.1 9.5 3.8 28.2 30.9 4.7 23.1 
5.1 56.0 12.0 6.6 106.7 29.1 30.9 23.8 8.9 4.6 30.8 27.1 5.2 25.1 
5.2 58.0 12.4 7.6 110.0 29.9 31.5 23.3 8.9 4.0 30.3 25.9 5.8 26.1 
5.4 58.0 12.7 6.6 110.0 29.8 31.6 23.2 8.7 5.2 31.5 27.0 5.4 28.4 
5.7 63.0 13.9 8.3 115.2 30.5 33.5 23.8 8.1 4.3 32.7 30.2 7.6 28.4 
6.0 65.0 11.4 8.1 116.7 32.3 33.8 24.8 8.0 5.3 33.4 33.4 7.9 31.3 
6.1 67.0 13.4 8.1 120.0 32.1 35.1 25.3 9.1 5.3 35.0 32.9 8.3 31.8 
6.4 70.0 15.0 8.7 124.8 33.5 36.8 25.4 9.2 4.6 36.7 33.0 8.0 32.8 
6.5 72.0 12.0 8.9 127.6 33.7 37.1 25.1 9.8 5.5 39.0 32.9 8.5 33.2 
6.8 75.0 13.8 8.1 131.9 35.1 38.8 25.1 9.9 5.2 41.6 34.0 8.6 35.4 
7.0 77.0 14.4 8,6 135.4 35.8 39.7 24.5 10.4 5.3 42.7 34.9 10.1 37.2 
7.0 79.0 15.1 9.0 136.7 36.5 38.8 24.0 10.3 5.2 43.4 33.5 10.7 35.7 
7.3 80.0 15.7 9.2 136.9 37.6 40.9 25.4 9.9 5.9 44.3 28.8 10.2 37.9 
7.4 82.0 13.9 9.4 137.8 38.1 43.2 26.4 9.5 7.9 46.5 27.1 10.5 36.3 
7.6 84.0 1S.6 10.2 142.8 38.6 44.1 26.8 9.1 6.5 48.6 25.1 11.8 38.7 
7.9 86.0 16.0 11.9 146.3 39.7 46.2 28.7 7.4 5.7 50.4 26.5 12.4 40.1 
8.0 89.0 16.8 11.9 147.8 40.2 47.6 27.9 7.2 6.1 53.2 26.4 14.0 39.9 
8.4 91.0 16.7 11.9 149.7 4Q.9 47.6 27.5 7.6 5.9 53.7 26.6 13.8 40.0 
8.5 92.0 15.1 13.2 150.6 41.1 48.1 29.2 7.7 5.6 54.2 27.5 14.6 38.6 
8.7 94.0 14.3 14.2 152.1 40.4 48.8 30.1 7.9 5.6 56.5 28.4 16.1 39.2 
8.9 96.0 17.3 15.2 153.6 39.9 49.9 30.7 8.8 6.5 60.7 30.6 16.8 41.1 
9.0 97.0 16.8 15.2 154.9 39.9 50.8 31.1 7.7 5.3 59.1 31.0 17.8 40.2 
9.2 100.0 17.7 15.0 158.8 39.9 51.0 32.3 7.2 6.4 61.1 32.1 16.1 42.4 
9.6 102.0 18.9 16.6 162.1 40.2 52.2 32.9 7.8 5.7 63.7 35.3 18.6 45.6 
9.6 102.0 18.2 16.3 164.7 39.3 52.6 33.3 8.1 4.3 64.0 35.6 17.6 43.7 
10.0 105.0 16.2 16.5 167.3 40.6 53.4 34.1 8.9 6.5 67.0 37.6 19.4 47.0 
10.2 106.0 19.1 16.6 171.2 41.6 53.8 34.3 8.9 5.2 69.6 38.0 19.1 44.2 
196 
10.2 108.0 18.2 17.9 173.5 42.0 55.5 35.9 9.2 7.1 71.4 38 .'3 19.7 45.9 
10.5 110.0 20.5 17.3 177.3 41.5 55.8 35.3 9.3 5.7 73.7 38.5 20.0 43.6 
10.7 110.0 18.6 18.2 178.8 43.2 56.6 36.4 8.8 7.1 74.2 39.6 20.7 44.1 
11.1 112.0 18.1 18.1 183.2 42.7 58.1 37.7 8.4 6.3 76.8 39.0 21.2 44.2 
11.1 114.0 20.7 19.5 183.4 43.9 58.3 38.7 9.3 6.7 78.7 39.4 21.5 44.8 
11.2 115.0 21.0 19.2 187.1 43.9 59.8 38.6 9.4 7.1 81.0 40.4 21.6 45.0 
11.5 116.0 16.9 19.2 187.9 44.1 59.2 38.7 9.1 5.7 80.5 37.6 21.2 43.6 
11.6 118.0 20.6 20.5 192.1 46.4 61.4 39.9 9.2 7.4 84.3 40.6 20.4 46.9 
11.9 119.0 18.8 19.6 192.5 45.9 61.0 40.4 9.7 7.1 83.8 40.6 21.0 46.5 
12.1 121.0 19.6 21.5 196.6 48.9 63.0 41.3 9.4 6.5 85.7 42.0 19.5 47.3 
12.3 123.0 20.6 22.3 200.7 50.7 65.7 42.0 8.8 6.7 90.1 41.7 19.7 47.4 
12.5 125.0 18.6 22.0 199.9 52.3 65.7 43.0 9.7 6.5 91.2 41.6 19.5 47.5 
12.6 125.0 20.4 21.6 201.0 51.9 67.6 42.0 9.3 6.3 91.9 41.7 19.1 48.4 
13.0 128.0 21.7 22.7 206.4 54.0 70.0 43.9 9.7 7.7 95.9 39.8 17.8 49.4 
13.3 130.0 22.8 23.8 209.4 55.3 69.8 44.0 8.9 6.6 98.0 39.2 17.3 52.4 
13.4 131.0 21.6 24.1 210.9 55.8 71.0 46.1 9.7 8.0 97.6 40.1 17.2 52.2 
13.7 132.0 22.7 25.6 213.8 58.3 73.4 47.9 8.9 7.1 99.0 41.1 17.0 53.5 
13.7 133.0 21.1 24.4 215.1 58.3 74.0 47.4 9.1 7.9 99.4 40.4 16.1 51.6 
13.9 135.0 23.4 25.7 218.8 59.9 75.2 49.5 9.3 6.5 101.7 39.9 15.4 54.9 
14.0 135.0 21.8 25.3 222.2 62.2 75.4 49.8 10.3 8.2 103.2 40.6 15.7 54.2 
14.2 137.0 23.9 26.4 224.6 62.4 76.6 51.4 9.1 8.0 105.3 40.1 14.5 57.9 
14.4 138.0 24.2 26.2 228.1 63.3 77.7 52.0 9.9 6.6 106.9 40.8 13.2 59.4 
14.9 140.0 24.6 21.2 232.6 65.2 80.0 52.3 10.9 6.5 111.3 43.5 13.9 57.5 
14.8 140.0 24.2 19.6 233.7 64.5 79.3 52.5 9.2 6.0 111.3 43.3 13.7 60.0 
15.1 142.0 23.8 19.7 238.1 66.4 81.1 55.4 10.1 7.6 113.9 44.9 13.5 59.6 
15.2 142.0 24.4 19.4 237.0 65.4 80.9 53.6 9.9 7.3 114.4 44.9 13.2 63.2 
15.5 144.0 21.4 19.6 240.2 67.1 82.8 54.7 10.8 8.3 117.0 47.5 12.8 64.0 
15.6 144.0 23.4 20.1 243.7 67.9 83.5 55.9 10.6 7.1 118.8 49.5 12.2 65.1 
15.9 145.0 24.8 20.1 242.0 67.7 82.5 55.2 11.2 6.3 118.6 50.3 12.0 65.2 
16.3 149.0 23.3 18.6 243.1 68.7 86.5 56.7 11.2 6.9 123.3 54.1 12.0 66.7 
16.3 149.0 26.8 19.6 242.8 68.7 87.1 56.2 10.9 6.7 123.9 53.9 11.8 66.8 
16.4 149.0 23.1 21.1 245.5 70.2 87.6 58.0 11.7 7.8 126.1 56.2 11.5 67.3 
16.8 151.0 24.0 21.0 246.8 72.1 88.2 59.2 10.8 8.2 127.5 58.9 11.5 68.5 
16.8 152.0 24.7 20.2 250.2 71.6 89.8 59.0 12.4 6.8 128.6 60.7 11.8 68.5 
17.1 153.0 25.8 21.4 254.1 72.8 90.6 61.1 11.4 7.2 130.3 62.2 11.4 68.1 
17.4 155.0 25.6 21.4 258.7 74.6 93.9 62.7 11.1 9.3 132.1 67.3 12.0 69.4 
17.5 156.0 22.4 21.6 259.8 74.8 94.6 62.9 11.6 8.0 131.9 67.2 12.8 67.9 
17.6 156.0 25.1 22.7 262.8 74.6 94.6 63.4 13.1 7.7 134.4 69.1 13.0 70.5 
17.B 158.0 24.4 22.7 265.4 76.0 95.1 65.7 12.8 8.1 135.4 70.8 12.8 71.5 
18.0 159.0 24.8 21.6 266.7 75.8 95.6 65.9 12.5 8.7 137.0 73.9 13.3 72.5 
18.3 160.0 24.3 22.3 270.4 77.2 97.8 68.7 13.1 7.8 139.8 75.6 14.0 71.7 
18.5 161.0 25.2 23.6 270.9 78.8 97.5 69.8 12.3 7.9 141.4 79.2 15.2 74.5 
18.8 163.0 26.6 23.3 276.1 80.3 99.1 72.1 12.8 8.4 144.0 81.3 15.7 76.2 
18.8 163.0 22.9 23.2 276.3 79.9 99.2 71.3 12.5 8.5 143.3 79.6 15.7 76.3 
19.0 164.0 24.5 22.8 278.0 80.8 98.2 72.4 13.2 7.2 142.4 79.6 15.9 75.8 
19.3 165.0 28.5 23.2 281.5 82.4 100.6 74.7 14.2 8.4 142.9 80.6 16.8 79.9 
197 
19.5 166.0 25.0 23.3 283.4 82.7 101.5 75.4 13.7 10.3 144.5 83.7 16.9 78.0 
19.6 168.0 26.3 24.1 286.0 84.9 103.6 78.3 13.8 9.1 145.0 84.6 18.6 78.6 
19.9 168.0 23.5 23.1 288.0 84.7 102.9 78.8 13.0 8.2 145.0 84.0 17.2 77.5 
20.1 170.0 25.2 24.3 289.5 87.5 105.6 81.3 12.6 9.8 147.8 85.1 20.2 79.0 
20.2 171.0 28.0 23.6 287.3 87.0 106.7 81.5 12.5 8.2 148.5 83.6 19.7 80.3 
20.4 171.0 27.7 22.5 291.7 88.4 108.4 85.1 13.9 8.2 151.3 81.5 21.3 81.6 
20.8 173.0 27.4 23.2 297.5 88.4 112.4 86.0 13.6 9.3 152.9 84.1 22.7 83.2 
20.9 173.0 25.6 23.3 298.0 89.5 112.6 87.6 14.8 8.5 152.4 85.2 23.3 85.3 
21.2 173.0 25.1 23.7 299.7 90.4 112.3 87.8 14.1 8.6 153.4 83.5 24.0 84.2 
21.2 174.0 24.9 23.5 299.5 91.1 113.0 89.3 14.1 9.1 153.1 82.7 24.0 85.4 
21.6 175.0 25.9 23.5 309.3 96.0 116.5 94.2 15.2 10.3 158.9 80.9 24.7 87.3 
21.6 176.0 24.6 23.3 308.3 95.7 116.0 94.5 13.8 9.1 157.8 80.6 24.4 88.3 
21.9 176.0 28.1 23.9 310.6 96.0 116.5 94.0 13.8 8.9 157.5 77.8 24.4 89.2 
22.1 178.0 26.7 25.7 312.3 97.4 118.2 96.4 13.9 10.6 158.7 76.2 25.3 87.5 
22.4 178.0 28.7 25.6 314.7 97.6 120.0 97.2 13.0 8.9 160.1 74.0 27.1 88.1 
22.5 180.0 27.1 26.2 316.4 98.5 119.8 97.1 13.6 10.1 159.9 72.4 26.6 87.3 
22.7 181.0 28.9 27.3 319.3 98.3 121.1 99.8 14.2 9.5 159.9 70.0 27.8 88.7 
23.0 182.0 27.9 25.9 319.3 98.7 122.3 99.8 14.2 9.8 161.0 69.9 28.5 89.1 
23.2 183.0 26.8 27.4 323.8 101.2 124.0 101.2 14.2 10.0 162.0 70.0 28.3 90.2 
23.2 184.0 28.1 27.3 326.9 102.9 126.1 101.0 15.3 11.3 163.8 69.6 29.6 90.0 
23.6 185.0 29.4 27.6 327.3 104.2 127.2 101.2 15.5 10.1 164.3 67.2 29.8 89.4 
23.6 186.0 27.0 29.4 327.5 104.7 127.9 101.7 15.4 10.7 165.7 68.0 30.1 92.1 
23.9 186.0 27.8 29.1 327.9 105.4 128.6 101.6 16.4 10.1 165.9 67.2 30.6 91.0 
24.1 188.0 30.2 31.0 332.1 106.8 130.4 102.6 15.4 12.4 167.4 66.6 32.9 92.0 
24.2 189.0 29.3 32.5 335.1 106.6 131.6 102.2 16.3 11.5 170.4 65.1 33.6 92.8 
24.4 190.0 28.6 31.8 337.3 107.9 132.7 104.8 16.1 11.6 170.8 68.0 33.3 94.4 
24.7 192.0 30.6 32.5 342.0 110.7 136.2 105.7 15.5 12.8 171.6 68.7 33.9 95.2 
24.8 192.0 28.4 31.8 343.4 109.7 137.2 105.2 15.4 10.8 171.3 69.2 34.4 93.8 
25.1 194.0 28.4 33.5 347.9 110.5 139.7 102.0 16.6 11.5 173.7 70.3 34.4 94.0 
F 1 1 3 
DL SINKAGE SCX SCY SCZ SCI SC2 SC3 SDX SDY SDZ SDl SD2 SD3 
0.2 7.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.4 7.0 -1.5 -0.4 -0.4 0.0 0.2 -0.2 -0.5 -0.4 -0.7 -0.5 -1.6 •0.4 
0.4 7.0 1.1 -1.4 -0.4 -0.9 -0.2 -1.0 -0.5 -1.8 -0.4 -3.2 -0.2 •0.5 
0.6 8.0 -3.0 -5.7 -3.7 -4.6 -4.5 -5.8 -5.1 •4.9 -3.7 -6.5 -4.2 -0.3 
0.9 10.0 -3.4 -8.6 -3.5 -5.9 -5.1 -7.4 •7.1 •7.5 -6.7 -8.5 -4.5 -0.8 
1.1 11.0 -2.6 -8.1 -3.7 -6.2 -4.7 -6.4 -7.5 -8.1 -5.1 -10.3 •5.8 -2.6 
1.5 17.0 -4.6 -7.5 1.1 -5.9 -5.6 -6.8 -8.1 •6.6 -5.5 -10.5 •5.2 2.0 
1.7 17.0 -6.5 -8.8 2.6 -7.1 -5.2 -7.9 •9.4 •7.5 -5.8 -11.2 •6.1 2.4 
1.7 19.0 •7.5 -10.0 3.7 -6.1 -4.9 -7.9 -8.9 -7.8 -4.6 -9.6 •6.3 3.6 
2.0 20.0 -6.4 -10.5 2.0 -6.6 -4.1 -7.9 -9.9 -8.4 -3.7 -9.8 •6.8 4.5 
2.0 22.0 •6.0 -8.9 4.8 -7.5 -2.5 -6.2 -9.8 -9.1 -2.3 •11.0 •6.0 4.7 
2.2 26.0 -4.1 -8.5 7.0 -6.8 -4.0 -5.2 -10.5 -10.7 -1.4 •10.7 •6.2 4.0 
198 
2.6 28.0 -4.8 -8.8 8.0 -5.0 -2.5 -2.9 -9.4 -7.6 2.1 -8.2 -6.1 7.9 
2.6 32.0 -2.8 -8.8 10.6 -5.3 -1.3 -3.4 -9.1 -10.0 2.1 -7.0 •6.1 8.4 
3.0 36.0 -2.2 -7.5 10.2 -2.9 -1.1 0.3 "8.3 -7.3 4.5 -4.2 -5.3 11.8 
3.2 38.0 -0.6 -6.9 13.3 -2.7 0.4 -0.4 -6.7 -7.7 5.4 -3.0 -5.5 12.4 
3.2 40.0 -2.1 -6.4 13.9 -3.0 1.3 -0.2 -8.0 -6.8 8.2 -3.3 -5.6 12.2 
3.4 42.0 -1.6 -7.2 15.9 -0.6 1.6 0.3 -7.9 -7.4 8.5 -1.4 -5.4 12.2 
3.6 47.0 -0.2 *6.3 17.6 1.2 2.7 1.9 -6.9 -8.2 10.6 -4.7 -4.0 12.9 
3.8 48.0 1.5 -6.2 18.7 0.7 5.0 2.1 -8.3 -6.9 11.0 -4.6 -4.7 14.4 
4.0 50.0 -0.3 -5.8 20.6 3.9 4.3 4.0 -7.0 -6.2 12.7 -1.4 -4.7 15.4 
4.3 56.0 1.4 -4.2 25.2 7.1 7.4 6.4 -6.5 -6.4 16.4 0.9 -3.6 17.6 
4.5 59.0 2.1 -3.8 25.6 7.8 8.7 7.6 -6.6 -5.3 17.8 -0.2 -2.2 18.5 
4.7 61.0 1.4 -4.7 28.7 7.1 10.3 8.0 -6.7 -6.2 17.6 -0.2 -2.1 18.9 
5.0 66.0 3.9 -2.7 31.7 8.8 10.9 9.7 -6.8 -5.6 19.9 1.7 -0.7 18.0 
5.1 67.0 1.4 -3.2 32.4 8.7 11.5 10.8 -6.2 -7.7 19.7 0.5 -0.7 17.2 
5.2 69.0 3.1 -3.6 33.9 10.2 12.1 11.2 -6.7 -6.7 20.8 3.0 -0.8 18.4 
5.6 74.0 2.3 -2.1 36.9 11.8 13.9 13.3 -5.5 -5.2 23.9 2.8 0.8 22.9 
5.7 76.0 3.8 -3.2 38.4 11.3 14.3 13.0 -5.9 -5.2 24.1 3.1 0.3 22.5 
5.9 77.0 3.2 -2.3 41.0 12.2 15.4 15.2 -6.7 -4.8 25.5 3.9 0.2 23.5 
6.0 79.0 3.5 -0.4 42.1 13.8 15.2 16.9 -5.4 -4.0 26.4 5.2 1.3 24.9 
6.2 83.0 2.3 -1.4 43.2 14.5 14.8 21.0 -5.5 -5.2 26.9 5.8 1.2 24.5 
6.6 86.0 4.2 -0.7 46.5 15.6 15.1 23.7 -5.5 -4.4 29.2 6.7 2.1 26.0 
6.8 87.0 5.5 -0.7 48.4 16.3 16.2 25.4 -5.1 -4.4 30.8 6.4 2.4 26.4 
6.8 89.0 3.4 -2.4 49.5 17.0 15.5 24.6 -6.5 -6.3 29.7 5.0 2.5 24.3 
7.3 92.0 6.8 -1.7 50.8 20.5 16.2 24.6 -5.4 -4.4 30.9 6.6 3.3 27.7 
7.4 94.0 5.2 -2.2 51.9 21.1 16.9 26.2 -5.6 -4.2 31.3 7.7 3.3 28.0 
7.7 96.0 5.1 -2.6 53.0 24.4 17.4 27.3 -6.5 -4.7 31.8 8.2 3.5 28.7 
7.7 99.0 5.0 -2.8 54.5 26.7 17.4 29.7 -7.2 -4.9 32.5 9.1 3.1 30.4 
7.8 99.0 5.5 -1.6 55.8 26.4 19.3 29.7 -5.8 -3.9 32.5 9.4 4.0 32.7 
8.1 101.0 7.6 -2.2 58.0 26.2 18.6 32.6 -5,3 -4.0 34.1 12.2 4.3 32.3 
8.3 105.0 6.6 -1.9 60.4 29.7 19.9 34.0 -5.8 -3.9 35.3 12.6 5.1 34.1 
8.5 107.0 9.0 -2.8 61.2 32.9 20.4 31.2 -7.5 -3.6 35.5 15.0 4.7 36.4 
8.7 108.0 8.7 -2.3 63.2 36.5 20.3 33.1 -8.1 -2.9 35.5 16.0 4.5 37.0 
9.0 110.0 8.0 -3.6 65.3 38.1 19.9 36.6 -7.5 -3.2 35.5 12.7 4.6 40.4 
9.1 111.0 7.7 -2.1 66.7 39.3 19.8 39.5 -8.2 -2.4 35.3 15.1 5.1 40.4 
9.2 113.0 8.5 -2.4 69.7 41.2 21.2 40.2 -8.1 -3.8 38.3 16.5 5.1 43.6 
9.5 114.0 9.3 -2.6 70.6 40.0 20.5 42.7 -7.6 -4.3 37.6 17.2 6.4 43.0 
9.7 115.0 8.7 -1.7 73.6 42.0 21.4 43.6 -7.1 -2.6 37.6 18.3 5.8 45.0 
9.9 119.0 11.1 -2.1 77.7 42.0 23.5 44.7 -6.7 -4.1 40.2 20.5 6.1 47.2 
10.1 120.0 6.5 -1.9 78.8 40.7 23.8 46.3 -8.1 -4.2 40.2 20.3 5.6 48.2 
10.5 122.0 11.9 -1.4 81.2 43.2 25.4 46.0 -7.8 -4.2 43.5 22.3 6.3 49.8 
10.5 124.0 12.0 -0.3 82.1 43.2 26.6 49.3 -7.3 -4.3 43.5 26.3 4.6 54.3 
10.7 126.0 11.0 -0.9 82.7 44.4 26.1 47.4 -8.3 -4.0 45.1 23.2 5.6 53.6 
10.9 127.0 12.0 -0.5 85.3 46.4 26.3 50.1 -7.7 -3.2 44.9 24.6 6.1 54.0 
11.1 127.0 12.2 -1.1 86.8 46.2 27.4 50.5 -7.6 -4.9 45.1 24.9 6.2 53.1 
11.4 131.0 10.1 0.5 90.7 48.7 28.1 52.1 -8.9 -4.5 47.4 26.3 5.9 58.2 
11.7 132.0 13.3 0.7 91.0 51.5 29.1 53.3 -8.2 -4.2 49.0 28.3 5.8 58.2 
199 
11.9 133.0 13.4 0.8 94.4 57.2 30.3 53.3 -7.8 -3.8 51.1 29.0 5.1 60.5 
12.0 135.0 12.5 0.8 94.4 57.9 31.0 51.9 -7.2 -4.5 51.6 27.9 4.6 62.6 
12.1 136.0 13.8 1.2 96.0 60.4 32.0 53.8 -8.5 -4.0 52.8 27.0 5.6 62.3 
12.4 137.0 14.0 2.9 98.1 63.0 32.9 56.8 -6.9 -3.2 53.0 30.0 5.1 66.1 
12.5 138.0 12.5 2.5 98.6 64.3 33.7 57.8 -8.5 -4.3 54.2 28.7 5.2 65.6 
12.8 141.0 14.0 3.4 102.5 69.9 34.4 58.9 -8.0 -2.6 57.2 27.8 5.7 68.4 
13.1 142.0 14.3 2.6 104.9 71.5 36.9 58.2 -7.9 -3.1 57.5 27.9 5.3 70.1 
13.2 144.0 13.7 3.8 107.5 73.8 37.2 61.9 -7.7 -2.4 59.1 28.4 5.2 71.8 
13.5 145.0 10.7 3.8 109.6 76.5 38.5 62.7 -8.0 -3.0 59.5 25.8 4.9 72.2 
13.4 145.0 12.5 5.3 109.8 78.8 37.8 63.2 -9.1 -1.7 60.7 26.7 5.6 75.4 
13.8 146.0 13.0 5.3 112.0 80.9 37.6 64.6 -8.4 -1.8 62.4 27.7 7.1 76.5 
14.3 147.0 10.9 4.6 111.6 81.5 38.5 65.7 -9.8 -3.3 62.3 26.1 5.2 75.2 
14.1 149.0 11.9 6.4 114.2 84.8 39.0 67.8 -9.8 -2.5 65.0 27.0 6.3 78.6 
14.4 150.0 12.2 6.2 114.6 84.8 38.6 67.0 -10.4 -3.1 66.3 27.8 6.9 80.9 
14.6 152.0 12.8 4.6 117.4 86.4 39.2 67.5 -11.0 -3.0 68.9 26.7 8.4 83.3 
14.8 153.0 11.6 4.7 118.5 87.5 39.1 68.0 -11.3 -2.4 69.2 27.8 8.1 83.6 
14.9 153.0 10.0 4.8 119.2 88.2 38.2 69.3 -11.0 -3.4 68.2 27.9 7.8 83.1 
15.0 156.0 10.7 5.3 115.3 93.1 39.1 70.8 -11.6 -3.8 67.8 26.1 8.3 84.8 
15.3 157.0 10.7 6.1 119.2 94.4 41.8 70.0 -9.8 -4.2 70.5 25.6 9.4 86.5 
15.5 158.0 11.1 6.7 122.0 94.6 41.2 71.4 -9.5 -3.5 70.8 25.2 9.8 88.6 
15.6 158.0 13.2 7.7 123.1 95.4 42.2 73.5 -9.7 -3.4 73.3 26.0 10.4 88.7 
15.9 160.0 11.4 9.7 127.2 97.0 42.7 74.6 -9.0 -3.7 74.7 26.5 10.9 90.3 
16.2 161.0 12.8 8.4 128.3 97.8 42.7 73.3 -7.6 -3.4 75.7 27.3 13.0 91.6 
16.3 163.0 14.4 8.8 131.8 100.6 42.2 76.9 -8.0 -5.0 76.4 27.0 12.7 94.9 
16.5 164.0 13.1 9.8 132.6 102.0 41.5 76.1 -8.5 -4.4 77.3 26.1 14.7 95.7 
16.8 164.0 14.4 10.0 135.0 103.6 42.4 76.8 -8.3 -4.0 79.9 27.8 15.4 96.1 
16.9 166.0 13.0 10.1 137.4 106.1 42.3 77.6 -8.3 -4.9 79.7 27.0 17.3 94.9 
17.0 168.0 15.1 10.7 140.0 105.9 44.9 77.7 -6.8 -3.6 82.4 25.9 19.0 97.3 
17.4 169.0 14.6 11.2 140.9 107.1 44.5 77.3 -7.0 -3.8 83.2 24.2 19.1 96.5 
17.4 171.0 16.0 12.2 144.1 107.5 45.0 76.4 -6.9 -3.2 86.2 28.6 21.3 97.9 
17.6 172.0 14.3 12.8 145.9 107,8 46.0 76.5 -7.5 -4.1 85.2 29.0 22.1 98.0 
17.8 174.0 13.5 13.0 149.6 111.0 47.8 77.0 -6.5 -4.7 86.6 29.9 23.2 96.8 
18.1 174.0 13.8 14.3 151.3 112.8 47.6 77.4 -6.4 -2.6 86.7 33.1 23.9 98.8 
18.2 175.0 15.2 14.3 153.5 114.4 48.5 78.6 -7.2 -3.1 88.7 34.5 25.2 99.4 
18.4 176.0 14.3 14.2 154.8 113.2 48.9 78.4 -6.2 -3.2 90.4 35.0 26.2 99.5 
18.6 178.0 15.2 15.9 156.3 113.0 49.9 79.6 -6.0 -3.4 92.5 33.1 27.9 100.5 
18.8 178.0 16.3 15.9 157.8 114.2 49.6 79.9 -7.3 -4.0 92.7 32.8 26.2 101.3 
19.1 179.0 14.5 15.4 160.4 114.9 51.1 80.8 -6.6 -3.5 94.4 34.5 27.8 100.9 
19.3 180.0 15.1 16.4 162.6 117.1 51.0 82.1 -6.7 -4.2 95.7 36.9 27.5 100.3 
19.5 182.0 17.1 14.8 164.1 116.5 51.4 80.1 -8.2 -5.6 94.3 28.4 26.9 101.5 
19.7 193.0 14.6 13.9 162.8 117.9 52.8 81.5 -8.2 -4.9 96.7 29.6 25.8 101.1 
19.8 184.0 13.5 14.2 164.5 119.4 54.3 80.7 -8.4 -4.9 96.9 26.0 26.4 101.3 
20.1 185.0 17.5 14.6 167.2 119.2 55.3 78.8 -8.3 -6.6 96.4 24.9 26.2 100.4 
20.3 186.0 17.1 14.6 168.7 118.1 54.7 78.9 -9.6 -6.3 96.2 25.5 26.3 100.4 
20.4 187.0 17.3 14.4 170.8 119.9 55.5 79.7 -8.8 -4.9 97.8 25.1 27.0 100.4 
21.0 188.0 14.2 14.5 173.0 122.6 57.4 82.0 -8.5 -2.6 99.5 27.5 28.0 101.8 
200 
20.8 189.0 15.5 15.5 174.3 123.4 57.7 83.0 -8.0 -3.3 100.7 26.5 28.0 101.6 
21.1 189.0 18.7 14.1 175.8 123.3 58.3 81.0 -8.1 •4.3 99.7 25.2 27.3 102.1 
21.3 190.0 18.7 15.6 177.1 125.0 59.2 83.1 -8.5 -4.6 102.3 25.8 26.4 102.9 
21.4 191.0 18.8 17.2 178.9 128.8 61.1 86.5 -8.9 -4.5 103.4 27.5 26.5 104.2 
21.7 191.0 18.4 15.6 179.1 128.9 62.0 84.8 -9.5 -4.9 104.2 25.5 25.9 103.9 
21.9 193.0 16.6 16.3 182.8 130.0 63.9 85.4 -9.4 -3.6 104.1 24.7 25.4 105.2 
22.1 194.0 16.0 16.4 185.0 131.8 63.2 83.1 -7.4 -4.0 105.5 23.8 26.2 104.1 
22.3 195.0 16.9 17.0 188.0 132.3 64.0 83.1 -6.5 -4.2 106.7 24.5 26.9 104.4 
22.5 196.0 19.3 17.0 191.5 135.1 63.1 83.0 -7.8 -4.0 106.7 22.7 26.9 104.5 
22.7 196.0 17.4 16.4 191.5 136.2 64.7 83.9 -6.9 -4.0 108.1 24.3 26.4 103.0 
22.9 198.0 17.2 17.1 194.3 137.4 65.9 86.4 -8.4 -2.6 108.4 25.0 25.6 103.3 
23.0 199.0 18.2 16.2 195.8 139.6 65.9 87.7 -8.1 -2.5 108.8 24.5 25.1 103.5 
23.3 199.0 16.8 14.8 197.1 139.4 66.9 89.0 -7.7 -2.6 110.0 26.0 24.7 105.4 
23.5 200.0 18.0 15.7 199.5 140.3 68.3 90.1 -7.6 -1.9 111.9 27.8 24.8 104.0 
23.6 200.0 18.8 16.6 201.0 140.3 69.1 91.1 -8.2 -1.0 114.2 27.4 25.1 103.8 
23.8 202.0 16.5 18.2 206.2 142.9 69.8 95.6 -8.1 -0.4 117.0 29.6 26.5 102.9 
24.0 203.0 17.3 18.0 209.0 144.3 70.2 97.2 -7.3 -1.7 117.5 32.0 26.6 104.1 
24.3 203.0 17.3 18.0 209.0 145.0 70.8 97.1 -7.0 -0.7 117.5 31.9 27.7 104.4 
24.5 204.0 18.1 17.9 212.5 146.6 70.7 95.9 -7.4 -0.2 117.9 32.7 26.6 104.4 
24.6 206.0 18.2 19.1 216.6 148.6 71.5 96.4 -6.6 -1.0 118.1 33.6 29.5 104.3 
25.2 207.0 18.3 19.3 219.9 151.6 73.1 96.9 -6.6 -1.5 121.9 37.9 29.4 104.3 
F 1 2 1 
DL SINKAGE SCX SCY SCZ SCI SC2 SC3 SDX SDÏ SDZ SDl SD2 SD3 
0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 0.0 -1.5 -1.8 -0.6 -1.3 -2.6 -0.6 -2.6 -0.9 -1.1 -3.2 -3.3 •0.4 
0.4 12.0 -7.7 -10.7 -6.1 -8.0 -9.0 -9.6 -8.2 -8.3 -7.0 -11.0 -8.3 0.3 
0.7 16.0 -8.3 -10.5 -6.1 -7.1 -9.6 -7.9 -7.9 -7.5 -5.4 -9.1 •7.4 •0.4 
0.9 16.0 -7.4 -9.4 -4.5 -7.5 -8.2 -9.8 -6.8 -7.6 -6.5 -10.3 -7.5 1.6 
1.0 18.0 -5.7 -9.0 -3.7 -5.7 -7.9 -6.8 -7.3 -7.1 -3.2 -7.7 -7.8 2.6 
1.3 20.0 -3.2 -9.9 -3.0 -3.7 -6.8 -6.5 -6.6 -8.3 -1.2 -5.9 -6.5 1.9 
1.6 21.0 -2.6 -8.4 -1.7 -1.6 -5.8 -4.0 -6.6 -7.5 0.9 -4.1 -6.8 3.9 
1.6 24.0 -3.5 -9.6 -0.4 -1.6 -6.0 -3.3 -8.0 -7.2 1.4 -4.0 •5.9 5.4 
2.1 25.0 -3.2 -10.5 1.1 -0.6 -4.8 -1.0 -8.4 -7.7 1.7 -3.1 -4.4 6.9 
2.2 28.0 -3.2 -10.3 2.4 0.9 -2.7 1.1 -7.6 -7.5 5.1 -0.8 -2.8 9.5 
2.3 31.0 -1.5 -10.5 5.4 3.3 -1.6 3.6 -5.7 -6.6 7.9 1.5 -3.0 12.4 
2.4 36.0 -2.6 -9.7 7.8 2.5 -2.3 4.8 -8.0 -7.2 7.7 1.0 -3.3 13.6 
2.9 40.0 -3.9 -10.3 11.3 1.0 -0.8 6.1 -6.2 -5.8 9.1 3.9 •2.6 14.8 
3.0 43.0 -4.5 -8.0 13.5 4.6 0.8 7.1 -6.6 -6.0 10.7 3.7 •2.5 14.1 
3.1 47.0 -4.4 -8.3 15.2 5.3 2.6 • 8.2 •5.6 -5.8 11.9 6.0 -1.5 15.8 
3.3 52.0 -6.8 -9.1 18.7 4.9 4.4 7.8 -4.3 •6.0 12.6 6.0 •1.9 18.0 
3.4 55.0 -6.5 -8.4 21.9 6.4 4.3 11.2 -5.3 -5.4 14.5 6.6 •1.0 19.2 
3.7 58.0 -6.1 -6.6 23.9 9.5 6.7 12.8 -4.5 -5.1 17.1 6.5 -0.2 22.3 
4,0 62.0 -5.1 -5.1 27.6 9.2 9.5 14.9 -5.4 -5.5 18.0 3.8 -0.5 22.0 
201 
4.1 65.0 -7.1 -6.3 30.0 9.9 11.3 15.1 -4.3 -4,6 19.2 4.3 -0.3 22.6 
4.3 67.0 -6.2 -4.7 30.2 10.6 11.4 16.8 -4.5 -4,5 19.9 2.9 -0.1 21.9 
4.4 70.0 -6.3 -4.1 33.2 10.1 12.7 18.9 -4.5 -5,0 20.6 2.7 0.4 22.1 
4.8 73.0 -4.8 -3.4 38.2 9.2 15.4 20.2 -4.4 -3,4 23.1 •4.0 0.8 23,4 
5.0 77.0 -1.4 -3.9 40.8 9.4 16.7 19.7 -3.9 -3,3 25.4 -6.2 2.0 25.5 
5.0 79.0 -4.3 -5.6 41.0 7.8 16.1 17.6 -4.6 -5,4 24.1 -7.2 1.0 25.8 
5.4 82.0 -4.9 -6.8 41.3 8.3 15.7 19.2 -5.8 -4.3 25,0 -6.2 0.6 26.4 
5.5 83.0 -5.4 -8.2 43.0 6.9 15.4 17.5 -6.2 -7.0 25,9 •8.7 0.2 27,0 
5.7 87.0 -7.7 -8.7 44.1 7.9 14.0 19.5 -7.0 -6.9 27,6 -6,9 -0.5 28.2 
5.9 89.0 -6.2 -9.6 46.0 7.8 14.6 19.0 -6.5 -6.2 28,9 •6.6 -0.5 28.2 
6.1 90.0 -7.2 -9.8 48.0 7.2 15.4 17.5 -5,6 -6.9 29,2 •7.6 -0.6 26.8 
6,2 91.0 -5.5 -10.9 48.0 6.9 15.4 17.0 •6,0 -7,7 29.7 •8.5 -1.0 27.8 
6.8 98.0 -6.2 -9.8 52.1 9.0 18.0 20.0 -3,8 -5.6 33.8 •6.0 0.7 31.5 
6.8 100.0 -6.4 -9.9 53.4 7.8 17.5 21.9 -4,5 -6.6 34.1 •3.5 0.0 32.7 
7.0 102.0 -5.9 -11.2 54.9 9.0 17.0 23.7 -5,3 -5.4 34.1 •3.2 -2.3 32.7 
7.1 103.0 -6.5 -11.3 56.5 9.4 17.4 24.4 -3,5 -4.8 36.2 •2.2 -1.7 33.2 
7.3 104.0 -5.8 -10.9 56.7 9.0 17.5 24.6 -3,8 -3.5 36.0 0.7 -1.2 35.7 
7.5 106.0 -7.4 -11.3 58.8 9.2 17.1 26.1 -4,4 -4.0 37.8 1.1 -1.7 36.6 
7.7 108.0 -6.2 -13.3 61.7 10.4 16.7 25.9 -4.4 •4.8 39.5 3.8 -3.3 37.1 
7.9 110.0 •6.7 -11.2 64.1 11.5 16.7 28.1 -2.9 •4.2 40.8 7.5 -2.3 38.9 
8.0 113.0 -5.7 -11.9 67.7 13.1 17.3 26.8 -4.1 -3.3 41.1 9.3 -1.9 39.4 
8.4 115.0 -5.5 -11.9 68.4 14.1 17.8 27,5 -4.5 -3.5 41.1 12.0 -2.4 39.7 
8.4 116.0 -5.7 -10.9 70.3 15.6 17.5 28.5 -4.3 -3.8 39.5 13.5 -1.3 39.2 
8.7 118.0 -7.3 -12.1 72.7 15.7 16.9 27,9 -5,3 -1.6 40,8 14.8 -2.8 42.2 
8.9 120.0 -8.2 -11.6 74.5 16.4 16.7 28,5 -5.0 -2.6 42.0 15.5 -1.7 42.7 
9.1 122.0 -7.0 -10.9 77.1 17.0 16.9 30,3 -6,2 -3.8 41.3 17.0 -2.5 41.4 
9.2 125.0 -4.6 -10.9 80.1 19.6 18.2 34.1 -6.0 -2.3 42.5 17.2 -2.2 43.3 
9.5 127.0 -4.8 •10.5 82.3 19.5 17.9 35.0 •7.4 -1.6 42.2 21.5 -2.9 42.2 
9.6 128.0 -6.2 -9.9 83.6 19.3 17.5 34.5 •8.1 -2.3 42.5 23.0 -2.2 44.1 
9.8 129.0 -7.0 -9.7 85.3 20.2 18.9 38.5 -7,8 -0.3 45.1 28.9 -2.6 47.4 
10.2 131.0 -6.0 -8.3 86.8 20.3 19.7 37.5 -7,8 -0.7 44.8 32.1 -2.2 49.0 
10.3 135.0 -5.5 -8.0 92.5 21.9 19.0 39.8 -8,7 -1.3 45.0 35.2 -1.9 48.0 
10.4 136.0 -6.0 -8.4 94.2 21.4 19.4 37.7 -10,3 -1.6 46.5 38.1 -3.1 47.4 
10.6 137.0 -4.6 -8.4 97.3 21.9 20.2 36.2 •10,8 0.1 46.0 39.1 -2.6 47.6 
11.0 139.0 -5.0 -8.2 98.6 20.7 21.4 31.9 -10,5 -0.1 47.1 42.2 -3.0 49.3 
11.2 141.0 -5.7 •8.0 101.8 21.9 23.3 29.9 -10,5 0.2 49.2 44.6 -1.8 51.4 
11.2 142.0 -4.2 -8.6 103.6 22.3 23.2 27.5 -10,2 -0,2 48.1 44.8 -1.5 49.3 
11.6 144.0 -3.7 -8.0 105.3 25.7 23.4 31.4 •10,2 1.4 51.8 49.5 -0.7 52.9 
11.6 144.0 -4.8 -8.8 105.3 24.8 22.2 33.4 -10,4 1.5 51.6 48.7 -1.9 50.8 
11.8 146.0 -3.5 -6.5 108.8 26.4 23.7 34.6 -10.2 1.6 52,7 49.2 -1.7 51.5 
12.0 148.0 -4.0 -6.3 111.2 26.7 24.3 37.3 -10.7 1.8 54,1 46.4 -3.3 52.0 
12.2 149.0 -3.5 -5.3 113.5 28.7 26.5 38.8 -10.3 2.6 56,9 50.0 -2.0 52,0 
12.5 149.0 -2.8 -4.7 112.9 28.8 25.6 40.3 -9.4 3.6 58.6 50.1 -0.7 54.2 
12.6 152.0 -3.6 •4.2 116.8 29.7 25.8 40.9 -10.4 2,7 59.7 47.6 •1.4 53.2 
12.9 153.0 -1.1 -3.4 117.9 29.4 26.1 42.0 -11,2 2,6 60.2 45.5 -2.2 51.8 
13.1 154.0 -3.8 -3.3 119.2 27.6 24.3 41.4 -12,2 0,3 59.8 41.8 -2.3 50.3 
202 
13.5 156.0 -3.8 -5.1 119.0 28.3 25.3 40.7 -12.9 1.8 61.6 39.0 -1.7 51.4 
13.5 157.0 -5.0 -6.2 121.8 29.0 26.8 41.0 -12.4 2.6 64.4 40.5 -2,2 53.2 
13.7 158.0 -5.1 -4.9 122.2 29.6 27.7 43.3 -12.5 3.4 67.0 37.9 -1.1 53.7 
14.0 159.0 •5.8 -4.2 124.6 30.1 27.9 43.6 -12.7 2.5 67.4 37.3 -1.9 53.2 
14.0 161.0 -3.5 -3.6 127.4 30.8 30.5 44.6 •12.3 2.4 69.1 35.9 -0.9 52.7 
14.3 162.0 -5.1 -2.2 129.0 31.9 31.3 46.0 -12.1 3.7 72.6 34.1 -0.9 53.2 
14.5 163.0 -5.4 -1.8 130.9 30.4 31.0 44.1 -11.7 2.7 72.1 33.0 -0.9 52.1 
15.0 165.0 -5.4 -1.1 135.5 31.2 33.6 45.6 -12.0 4.2 77.0 36.8 -1.1 53.2 
14.8 166.0 -4.9 -0.9 136.1 33.1 33.4 45.9 -12.3 4.6 74.7 37.6 -0.5 53.1 
15.2 167.0 -4.3 -0.9 139.6 33.8 35.2 47.5 -11.1 4.6 79.4 38.0 0.1 53.0 
15.4 168.0 -5.2 -0.7 140.9 33.5 34.1 47.7 -12.4 5.7 79.9 41.4 -0.2 53.7 
15.5 169.0 -4.2 -0.7 140.9 34.2 36.9 42.9 -12.5 4.8 81.3 39.6 0.2 54.1 
15.7 170.0 -3.2 -0.4 143.5 35.4 37.8 41.4 -10.9 5.1 85.2 38.7 1.3 52.4 
15.9 171.0 -3.1 -1.3 143.5 34.3 37.8 41.1 -11.0 6.4 85.2 40.7 1.4 54.3 
16.1 172.0 -3.4 -1.6 145.7 35.8 39.3 38.0 -11.2 6.5 88.3 42.5 1.5 55.5 
16.4 173.0 -2.9 -2.2 146.8 35.6 40.1 35.7 -11.3 6.5 89.2 43.6 1.3 55.3 
16.5 175.0 -1.9 -3.1 148.7 35.2 42.1 33.5 -11.4 6.5 90.3 36.8 1.4 57.1 
16.7 175.0 -1.7 -3.5 149.4 34.7 41.8 31.9 -11.8 4.6 91.5 37.7 2.1 55.9 
16.9 177.0 -2.3 -5.0 149.8 35.8 41.6 31.6 -12.5 5.3 93.2 31.2 -0.3 54.4 
17.1 178.0 -3.3 -4.1 151.5 37.5 41.9 32.9 -13.1 4.1 95.3 28.5 1.4 53.8 
17.4 180.0 -1.7 -3.2 154.4 38.4 45.0 33.8 -12.3 6.1 98.1 23.6 2,5 54,5 
17.5 180.0 -2.8 -4.1 153.3 38.4 43.9 32.9 -13.0 4.4 99.0 24.2 2,3 53.9 
17.7 181.0 -2.8 -3.3 155.2 38.4 44.5 33.8 -13.6 4.3 98.3 21.3 1.7 51.9 
17.9 183.0 -2.4 -0.7 159.1 39.7 47.8 36.1 -11.9 5.9 101.5 19.2 3,1 53.5 
18.1 183.0 -2.1 -1.4 160.0 39.8 48.7 36.2 -12.1 7.1 102.7 19.5 2,7 54.3 
18.2 184.0 -1.7 -1.9 160.6 42,5 47.3 38.9 -11.9 6.8 103.4 18.9 3,3 53.7 
18.5 185.0 0.8 -2.1 166.3 44.3 49.2 38.5 -11.5 6.4 106.7 14.0 2,7 51.6 
18.7 187.0 0.0 -2.1 166.1 42.8 51.1 39.5 -12.8 7.4 108.8 13.2 2.9 54.1 
18.8 187.0 0.5 -1.4 167.4 44.8 51.1 39.6 -12.8 6.6 109.0 12.5 3.1 52.8 
19.1 189.0 1.5 -2.1 170.0 45.3 51.8 40.1 -13.6 5.2 109.5 13.5 1,0 51.3 
19.3 190.0 1.6 -1.5 171.7 45.3 54.3 40.5 -12.2 6.2 112.8 14.6 2,7 53.2 
19.5 191.0 4.2 -2.2 173.5 46.6 54.9 39.9 -13.5 6.7 112.3 13.7 2.2 50.9 
19.6 191.0 2.9 •2.0 175.0 47.1 55.2 39.4 -12.8 6.0 112.7 12.3 2.6 50.3 
19.8 192.0 3.3 -0.2 177.8 49.2 55.6 40.9 -13.5 6.7 113.9 13.5 1.8 49.8 
20.3 194.0 1.9 -1.5 179.3 51.9 57.0 41.8 -13.8 6.4 117.6 17.0 2.0 50.4 
20.3 194.0 3.9 -1.1 181.9 52.8 58.6 40.6 -13.9 6.0 117.9 18.0 1.8 52.3 
20.5 196.0 3.8 -1.0 182.4 55.2 61.9 42.2 -12.4 7.7 120.9 21.6 2.7 52.2 
20.8 196.0 5.8 •0.1 185.8 54.9 64.3 42.8 -12.7 7.4 124.2 22.5 2.9 51.5 
20.8 196.0 4.4 -1.1 185.4 57.0 64.2 43.0 -11.5 8.3 123.7 24.3 3.1 51.6 
21.3 198.0 4.6 0.2 189.7 59.0 66.8 45.1 -11.9 9.3 125.1 27.9 2.5 51.3 
21.2 199.0 4.0 •0.7 188.2 61.1 67.1 44.9 -12.7 9.8 123.9 28.1 2.1 49.9 
21.5 200.0 6.5 0.5 190.4 63.9 69.6 47.6 -11.3 9.6 127.7 26.8 3.7 47.8 
21.7 201.0 5.2 2.2 191.9 65.9 70.7 49.2 •11.5 9.5 128.2 27.6 3.0 48.1 
21.8 201.0 6.4 1.5 192.3 65.7 72.5 49.8 -12.3 10.5 129.5 29.1 3.1 48.9 
22.2 203.0 8.9 2.1 200.6 70.5 76.0 52.4 -11.9 11.8 133.7 29.9 3.8 48.6 
22.2 203.0 7.4 1.6 200.6 71.0 75.4 51.7 -11.2 9.5 134.9 29,7 5.0 47.4 
203 
22.4 204.0 9.5 2.7 200.6 71.7 76.4 52.9 -10.6 10.6 133.3 30.6 4.2 48.2 
22.7 205.0 10.0 2.4 203,4 73.1 77.2 53.1 -9.8 10.5 136.6 30.8 4.2 49.0 
23.0 205.0 10.0 2.7 205.4 76.1 79.9 55.6 -10.4 12.3 139.3 32.1 4.3 46.5 
23.1 205.0 11.1 2.9 206.7 77.7 80.7 55.4 -10.2 11.6 138.6 32.5 4.2 45.3 
23.3 207.0 11.5 3.6 210.6 83.6 85.4 56.2 -10.6 12.1 142.6 33.4 6.0 45.2 
23.4 208.0 10.8 4.6 213.2 85.9 85.7 58.4 -8.6 13.8 145.6 34.1 6.2 44.9 
23.7 209.0 10.8 6.2 216.2 91.4 85.9 60.3 -9.3 14.8 148.9 39.8 5.3 45.7 
23.6 211.0 13.1 8.4 219.5 96.3 91.7 61.2 -9.0 13.5 154.8 46.2 6.2 45.0 
24.0 211.0 11.1 6.9 218.0 97.4 91.6 59.3 -9.5 15.5 153.4 48.7 6.8 43.9 
24.5 212.0 13.0 7.5 221.0 100.6 94.2 60.3 -9.2 15.2 157.6 50.6 7.6 44.3 
24.4 212.0 12.3 8.6 220.3 104.1 93.3 61.4 -9.8 16.5 157.3 52.3 6.8 45.6 
24.7 214.0 12.1 7.5 222.3 107.9 97.0 61.0 -10.1 15.4 159.7 66.4 8.1 46.7 
24.9 215.0 13.6 8.1 226.9 110.2 99.9 62.4 -9.2 17.6 160.4 71.0 7.9 47.4 
25.1 215.0 13.9 8.6 227.1 113.2 102.0 66.7 -9.7 17.1 162.7 77.8 8.5 47.6 
2 
DL SINKAGE sex SCÏ SCZ SCI SC2 SC3 SDX SOÏ SDZ SDl SD2 SD3 
0.2 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 1.0 -3.8 -4.8 -2.9 -4.2 -3.8 -2.9 -4.1 -3.7 -2.4 -5.7 -3.8 0.8 
0.6 1.0 -7.4 -7.9 -5.7 -6.5 -7.4 -7.6 -6.7 -5.3 -5.7 -9.2 -6.2 1.0 
0.7 1.0 -7.0 -8.1 -5.5 -6.5 -7.2 -7.6 -7.0 -5.4 -5.5 -6.4 -7.1 1.6 
0.9 4.0 -6.3 -7.3 -4.2 -6.0 -7.0 -6.5 -7.6 -5.1 •5.0 -8.7 -6.9 3.9 
1.1 7.0 -8.3 -8.8 -2.9 -5.6 -6.9 -7.0 -6.4 -5.5 -3.8 -7.5 -6.4 5.7 
1.4 8.0 -8.7 -8.9 -0.9 -6.3 -4.8 -7.5 -6.2 -5.4 -2.2 -7.1 -7.2 7.3 
1.5 9.0 -9.7 -7.3 0.2 -5.8 -5.2 -5.3 -6.0 -4.1 •1.0 •6.7 -7.4 7.7 
1.8 14.0 -7.4 -7.3 1.3 -3.5 -3.0 -5.1 -5.8 -2.9 2.1 -5.0 -5.4 12.8 
1.9 16.0 -6.9 -7.3 3.2 -3.7 -2.5 •4.9 -6.0 -3.0 2.3 -4.1 •5.5 13.9 
2.0 19.0 -6.7 -7.9 5.2 -4.0 -1.4 -6.0 -6.0 -4.5 3.5 •5.2 •4.7 17.4 
2.2 20.0 -5.2 -6.1 5.6 -4.0 0.9 -6.2 -6.0 -3.0 4.1 -4.2 •4.5 17.5 
2.4 26.0 -6.7 -5.7 7.8 -2.6 -0.2 -3.0 -6.3 -3.4 7.6 -2.3 -3.9 18.3 
2.9 30.0 -7.8 -4.7 10.2 -2.4 0.2 -2.6 -6.1 -1.7 9.7 -1.0 -4.1 18.1 
2.9 32.0 -7.7 -5.5 12.8 -1.9 0.8 -3.1 -5.0 -3.2 12.3 -0.6 -3.8 16.6 
3.0 35.0 -6.9 -6.7 14.9 -0.3 2.3 -2.2 -4.5 -2.9 12.1 0.1 -3.3 17.4 
3.4 42.0 -6.0 -4.3 17.3 3.2 3.2 1.3 -6.4 -3.3 14.9 1.3 -2.9 18.3 
3.5 45.0 -6.6 •4.2 18.6 2.9 5.9 -0.8 -5.2 -3.3 15.4 0.6 -2.2 18.3 
3.7 47.0 -4.7 -4.2 19.1 3.9 5.8 -0.4 -6.6 -3.9 16.6 0.9 -2.9 16.3 
4.0 50.0 -5.1 -5.1 20.4 2.5 7.1 0.5 -7.4 -4.2 16.2 0.8 -2.8 17.7 
4.1 51.0 -5.3 -3.9 21.5 4.8 8.2 2.2 -5,5 -2.3 20.8 3.9 -1.4 21.0 
4.3 57.0 -3.8 -4.8 25.4 7.3 9.2 6.1 -6.5 -3.2 23.1 2.5 -0.4 20.7 
4.4 57.0 -4.2 -5.1 25.4 6.9 10.8 4.6 -5.1 -0.9 24.9 4.3 -0.7 21.6 
4.6 59.0 -4.4 -4.2 26.9 7.5 11.3 5.1 -6.2 -1.8 26.6 4.7 0.1 20.7 
4.8 62.0 -4.9 -4.7 29.3 9.4 11.1 7.8 -5.8 -2.0 24.0 5.0 1.7 20.0 
5.1 67.0 -5.2 -3.5 32.1 9.6 13.4 11.7 -5.4 -1.1 27.8 5.3 1.6 19.6 
5.5 72.0 -4.4 -3.1 36.4 12.6 17.7 14.8 -5.1 0.5 33.9 7.3 2.7 21.3 
204 
5.6 75.0 -6.7 -4.2 38.6 13.1 18.3 11.8 -5.0 0.1 36.2 6.6 3.1 20.8 
5.7 77.0 -4.8 -4.3 42.1 14.7 20.7 10.8 -5.5 0.1 38.1 7.3 3.0 21.5 
6.0 79.0 -4.4 -3.8 44.7 13.7 20.5 10.1 -4.6 0.5 38.5 7.4 4.1 20.5 
6.3 82.0 -4.9 -3.6 46.9 14.7 20.3 6.6 -5.6 0.5 41.3 7.6 4.7 21.1 
6.2 84.0 -3.6 -1.8 49.0 15.4 21.7 8.3 -5.6 -0.9 44.4 6.9 3.7 19.9 
6.5 85.0 -4.6 -2.0 49.5 15.6 22.6 9.5 -4.6 1.2 44.8 8.4 4.5 22.3 
6.7 87.0 -4.4 -1.8 50.8 15.6 23.5 10.4 -5.0 1.4 47.2 7.9 6.5 22.0 
7.1 91.0 -4.3 -1.9 56.6 16.1 19.6 9.8 -5.2 0.8 54.6 8.7 6.7 23.6 
7.2 93.0 -4.6 -2.0 59.7 17.2 19.5 10.4 -5.1 -0.1 53.9 9.0 7.1 23.7 
7.4 94.0 -4.0 -2.4 60.1 16.5 19.5 9.6 -5.4 1.0 55.3 9.0 5.7 22.6 
7.5 96.0 -4.1 -1.6 61.0 16.5 21.2 10.0 -5.5 1.2 57.2 8.8 6.5 23.5 
7.9 99.0 -3.7 -2.4 65.1 15.4 21.8 11.8 -6.3 0.0 58.9 8.3 7.7 24.0 
7.9 101.0 "3.8 -1.6 67.5 16.0 23.7 14.1 -5.8 1.2 60.3 10.3 7.5 25.1 
8.1 101.0 -1.8 -0.5 69.2 17.2 23.7 14.7 -4.0 1.3 61.7 10.3 7.5 26.2 
8.2 102.0 -2.1 -0.7 67.9 17.4 24.2 14.3 -5.9 1.9 62.1 9.5 7.2 24.5 
8.5 104.0 -2.1 -1.7 70.5 18.6 25.7 14.1 -5.4 1.9 65.6 8.4 8.5 26.1 
8.8 107.0 -3.3 -1.4 71.8 19;0 26.7 15.1 -5.6 2.3 68.9 10.6 9.3 29.0 
8.9 110.0 -2.2 -2.2 73.1 20.0 27.8 16.6 •6.1 3.0 70.1 11.3 8.9 30.4 
9.0 112.0 -2.7 -2.7 75.7 20.4 27.0 17.1 -6.5 2.1 70.5 12.1 9.4 31.6 
9.2 114.0 -3.2 -2.7 78.8 22.3 27.9 18.0 -5.9 2.7 73.6 11.5 10.1 32.4 
9.5 115.0 -3.3 -2.2 79.4 22.9 27.2 17.5 -6.1 3.2 75.0 10.3 10.0 32.5 
9.6 116.0 -2.2 -2.4 80.3 23.0 29.2 17.3 -5.6 3.2 76.8 11.2 11.5 34.0 
10.1 119.0 -2.6 -1.6 86.4 24.6 32.1 19.7 -6.6 3.3 80.8 12.7 10.4 35.5 
10.1 121.0 -2.8 -2.0 85.1 26.2 31.4 20.1 -6.9 2.4 81.0 12.3 11.1 35.5 
10.2 122.0 -2.3 -2.2 85.9 26.4 31.6 19.8 -6.1 1.0 83.7 12.2 12.0 35.5 
10.4 123.0 -2.3 -3.2 88.3 27.1 33.1 20.4 -6.4 2.3 86.7 14.3 12.3 36.6 
10.7 124.0 -2.0 -2.1 87.7 28.4 33.7 21.4 -7.2 2.4 90.2 13.9 12.6 37.4 
10.8 126.0 0.2 -2.8 88.8 28.9 34.4 20.8 -6.4 2.4 92.0 14.4 13.1 39.5 
11.0 127.0 -2.8 -1.7 90.9 30.3 35.4 21.2 -6.4 2.5 96.0 15.1 12.8 41.4 
11.2 129.0 -2.5 -1.6 94.9 31.5 37.0 17.9 -7.1 2.5 101.6 15.9 13.8 41.4 
11.4 130.0 -1.5 0.1 95.1 32.2 37.4 19.2 -7.4 3.0 100.9 17.7 14.4 43.5 
11.7 132.0 -0.7 -1.7 99.2 34.7 38.5 19.2 -6.4 3.5 107.0 18.7 15.7 43.9 
11.9 134.0 -0.7 -0.2 102.0 34.9 40.7 18.5 -7.1 3.9 110.5 20.7 15.8 46.9 
12.1 135.0 1.2 -1.6 104.0 34.9 41.8 19.0 -6.7 3.3 113.5 21.0 17.1 48.0 
12.2 136.0 1.2 -0.4 104.0 34.2 42.1 18.5 -7.6 3.2 113.3 22.1 16.0 47.7 
12.5 138.0 0.5 -1.6 106.4 33.8 43.2 18.8 -8.8 4.4 117.8 23.0 15.8 48.7 
12.6 139.0 0.7 -1.3 105.7 35.4 43.2 18.3 -9.2 4.2 120.8 23.5 15.6 49.1 
12.9 140.0 -0.2 -1.4 107.9 34.7 42.9 18.1 -8.1 2.9 121.7 23.8 16.1 50.2 
13.0 141.0 -1.3 -3.4 107.9 32.4 43.0 18.1 -9.1 2.4 125.3 24.2 15.6 50.9 
13.2 142.0 -0.5 -2.7 112.4 33.5 42.9 19.6 -10.1 2.0 129.0 24.1 15.1 50.1 
13.4 144.0 -0.9 -2.9 115.3 33.0 45.1 19.7 -9.7 2.5 132.7 25.5 16.2 53.5 
13.6 146.0 -1.3 -3.0 116.6 34.4 47.2 23.8 -9.1 3.4 134.9 28.6 15.2 55.6 
14.0 147.0 1.3 -1.8 120.7 33.8 49.4 22.8 -9.1 3.1 139.7 27.2 16.3 55.4 
14.1 147.0 -0.5 -1.1 121.3 35.8 49.0 24.8 -8.0 3.9 139.7 29.9 17.3 55.6 
14.3 148.0 0.6 -0.3 122.4 37.6 51.1 25.5 -7.4 4.4 143.0 30.7 17.3 55.2 
14.5 150.0 0.0 -2.0 126.6 37.6 52.6 26.2 -7.6 4.2 145.6 30.2 17.3 57.4 
205 
14.7 151.0 1.0 -0.9 127.4 38.1 52.2 26.8 -7.9 4.1 146.3 30.3 18.0 55.8 
15.1 152.0 -1.3 -2.7 129.6 39.0 51.9 27.1 -7.9 3.6 148.2 30.8 16.3 59.5 
15.0 153.0 0.6 -1.9 130.5 38.4 53.0 28.0 -7.8 4.0 149.1 31.1 15.8 58.3 
15.2 154.0 1.1 -2.2 132.6 39.9 52.8 28.0 -8.1 2.8 151.0 31.6 16.0 60.6 
15.5 155.0 0.6 -2.4 135.9 41.8 55.3 26.2 -7.0 3.6 156.6 33.1 17.2 60.8 
15.8 157.0 2.2 -2.4 137.0 45.3 55.3 27.4 •8.6 2.5 158.4 33.7 17.5 62.1 
15.9 157.0 1.2 -2.6 137.0 44.5 55.9 26.1 -8.9 4.0 158.2 32.8 16.9 64.2 
16.1 159.0 1.8 -3.0 139.8 44.1 57.2 25.5 -8.9 1.8 160.6 31.9 16.4 65.3 
16.3 160.0 3.4 -3.5 141.3 45.7 58.3 26.8 -8.5 1.5 162.7 31.4 17.3 65.1 
16.6 161.0 1.9 -1.7 145.2 45.9 60.2 28.8 -8.1 2.5 166.6 32.5 17.5 65.1 
16.6 162.0 0.9 -0.5 145.7 46.8 61.8 28.6 -9.2 2.9 168.5 33.2 17.3 65.0 
16.8 164.0 3.0 0.6 149.6 49.6 65.6 32.4 -6.8 4.7 172.5 33.7 18.9 68.1 
17.0 165.0 3.7 2.9 154.3 51.7 67.4 35.3 -4.8 6.5 173.9 37.8 19.7 68.9 
17.3 165.0 6.2 4.9 156.3 54.5 69.6 38.0 -3.9 9.0 174.8 39.8 20.6 69.1 
17.4 166.0 7.1 5.5 160.6 53.7 70.9 39.7 -3.9 7.6 177.1 39.7 21.3 71.7 
17.6 168.0 7.2 0.4 160.4 52.6 68.6 35.7 -7.7 3.6 178.5 34.1 18,1 71.3 
17.8 169.0 6.1 -0.4 160.6 53.1 68.3 35.0 -9.8 2.9 178.5 32.5 16.5 72.5 
18.0 169.0 4.5 -2.0 160.9 54.9 70.3 34.0 -10.3 2.6 181.3 30.4 16.7 72.2 
18.3 171.0 3.7 -2.8 161.7 54.7 72.2 32.6 -11.3 0.6 182.6 28.3 17.4 71.7 
18.4 173.0 5.5 -2.2 163.3 57.4 74.8 32.8 -11.3 2.3 185.4 25.7 15.0 73.1 
18.7 173.0 5.3 -1.7 165.2 58.6 74.6 36.2 -10.4 0.9 187.5 25.1 15.4 74.0 
18.9 174.0 6.4 -3.1 166.7 57.4 75.5 35.2 -11.5 0.9 187.2 24.4 15.8 74.5 
19.1 175.0 4.7 -2.8 169.8 57.6 78.1 36.7 -11.0 1.0 189.6 27.0 16.4 75.5 
19.2 176.0 5.0 -3.5 171.3 57.0 78.3 38.2 -10.2 0.8 191.2 25.6 16.6 75.3 
19.5 177.0 4.4 -3.0 172.6 57.4 79.2 39.9 -10.0 1.6 191.2 25.1 17.0 78.8 
19.6 178.0 4.3 -2.8 174.3 59.3 80.7 41.1 -7.9 2.6 195.4 25.7 16.8 78.9 
20.1 179.0 5.7 -2.1 179.1 62.7 83.3 43.1 -8.5 2.4 200.6 26.1 17.3 84.4 
20.0 180.0 6.1 -0.6 179.5 63.7 85.0 43.2 -9.1 2.9 203.4 25.6 15.6 86.0 
20.3 181.0 5.3 -1.0 180.8 64.1 85.2 44.3 -9.6 4.0 205.4 25.3 16.7 84.0 
20.5 181.0 6.0 -0.9 181.1 66.4 85.7 43.9 -9.2 3.5 205.7 25.7 17.3 85.3 
20.6 182.0 5.3 -1.5 183.7 65.3 87.4 45.1 -11.5 4.2 207.6 27.0 16.9 86.3 
20.9 183.0 8.1 -1.0 186.9 71.2 91.7 50.7 -11.9 4.1 212.2 28.8 17.6 87.7 
21.0 185.0 6.8 0.0 189.1 71.2 96.0 51.3 -10.6 3.8 217.9 29.0 18.5 86,3 
21.2 185.0 10.0 -0.2 192.1 73.8 98.2 52.6 -9.6 4.6 220.4 31.2 19.1 87.8 
21.4 187.0 8.7 0.4 195.2 73.8 99.8 57.2 -11.1 4.2 221.8 32.7 19.8 89.1 
21.7 187.0 8.8 1.0 198.4 76.0 100.5 58.5 -10.6 4.9 226.5 32.2 19.9 89.7 
22.2 188.0 8.3 0.4 199.7 77.4 99.6 57.9 -11.5 4.9 229.3 31.8 20.1 88.8 
22.3 188.0 9.7 1.1 202.1 78.8 100.9 60.0 -11.1 5.1 231.2 34.1 20.0 89.8 
22.3 189.0 9.9 1.1 203.0 78.4 103.3 58.8 -9.9 4.5 232.8 33.5 21.0 90.4 
22.8 190.0 10.6 1.9 206.2 81.1 104.1 62.2 -10.7 5.5 237.5 34.4 20.5 91.5 
22.7 190.0 10.1 2.3 207.3 80.7 104.4 63.6 -10.9 6.5 241.0 35.9 20.3 92.7 
22.8 191.0 11.9 1.6 208.9 81.6 105.6 64.7 -10.9 6.7 244.9 36.1 20.4 93.3 
23.0 192.0 12.5 1.9 207.5 85.5 108.1 67.0 -11.4 7.0 242.8 35.5 18.8 93.0 
23.4 193.0 12.6 3.1 209.5 85.0 109.7 67.3 -11.9 8.1 247.7 35.8 19.7 93.7 
23.5 194.0 12.4 4.2 211.5 86.6 110.2 68.4 -11.2 8.1 250.6 35.5 19.1 94.4 
23.6 195.0 12.9 3.2 214.5 88.0 109.9 70.1 -11.1 8.0 253.1 36.7 19.1 93.6 
206 
23.9 196.0 12.3 3.2 215.8 88.9 108.7 71.6 -11.6 8.8 256.0 37.4 18.8 92.0 
24.1 197.0 12.9 2.9 217.5 89.0 111.9 71.9 -11.3 10.1 258.7 38.7 19.5 93.9 
24.3 199.0 14.3 4.0 222.1 93.5 111.4 72.3 -9.6 10.2 261.5 39.5 19.1 93.0 
24.4 199.0 14.2 4.5 224.5 94.4 113.7 73.8 -8.3 10.6 266.0 41.4 20.9 94.4 
24.7 200.0 13.5 5.2 223.4 95.6 115.9 75.2 -8.4 11.2 267.4 41.5 20.7 94.6 
24.8 200.0 14.3 4.6 225.6 97.0 116.4 76.3 -7.6 11.1 269.3 42.4 21.3 94.5 
25.1 203.0 16.3 5.2 229.0 100.5 118.0 81.3 -7.9 11.7 276.1 44.0 20.8 95.7 
3 
DL SINKAGE sex SCÏ SCZ SCI SC2 SC3 SDX SDÏ SDZ SDl SD2 SD3 
0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.3 0.0 1.0 1.0 1.8 0.3 1.4 0.5 0.6 0.4 1.2 0.1 1.0 -1.7 
0.5 1.0 6.2 3.3 4.4 1.0 3.9 2.4 2.0 1.9 2.4 0.7 2.2 -0.8 
0.6 1.0 6.1 3.3 5.5 2.6 3.6 4.3 4.7 2.6 3.6 3.1 3.2 -0.4 
0.9 3.0 3.5 4.3 5.5 3.2 3.4 5.5 4.8 2.1 4.9 4.1 2.5 -0.8 
1.1 7.0 6.1 4.0 9.4 5.5 4.1 8.3 4.1 2.3 7.3 6.4 3.6 1.6 
1.3 9.0 5.4 3.3 12.2 5.6 4.9 8.0 5.8 2.4 7.5 10.1 3.5 4.6 
1.5 9.0 4.8 3.9 12.8 5.3 5.0 8.5 4.9 2.4 8.7 7.9 3.2 1.4 
1.6 12.0 5.9 1.0 15.4 5.5 5.7 10.2 6.2 2.1 9.4 11.0 3.6 6.6 
1.8 14.0 7.7 2.1 18.7 8.3 7.3 11.8 7.8 2.4 10.8 12.1 4.3 8.3 
2.0 16.0 5.1 1.8 20.2 7.6 7.8 12,6 7.3 2.7 11.5 13.8 4.2 10.0 
2.2 17.0 6.8 3.6 22.2 11.8 10.9 17.2 9.2 1.8 12.0 16.4 5.3 9.1 
2.7 22.0 8.1 1.9 23.7 11.7 12.8 20.0 6.7 3.4 16.2 15.6 5.1 14.1 
2.8 23.0 7.7 2.0 23.7 12.2 12.8 20.9 6.6 2.7 16.2 14.8 5.2 15.3 
2.9 25.0 6.2 2.5 26.3 14.1 13.7 22.6 8.1 2.9 16.1 16.4 5.2 16.2 
3.1 28.0 7.3 2.3 28.3 14.9 12.6 23.8 7.2 3.0 17.8 18.7 5.9 19.0 
3.3 29.0 8.5 2.0 29.3 15.4 13.2 23.8 7.5 1.9 17.8 18.7 5.8 18.5 
3.5 32.0 8.0 2.5 28.9 15.9 15.9 24.6 7.9 4.3 21.0 21.2 6.6 22.0 
3.6 36.0 9.2 4.3 30.9 18.2 15.8 28.0 6.2 3.3 22.2 21.1 5.1 20.7 
3.9 38.0 9.3 4.0 31.9 18.8 15.9 26.6 7.6 3.8 22.7 22.8 5.0 23.2 
4.0 39.0 6.8 2.5 33.0 18.6 16.4 27.8 8.4 5.0 23.9 26.6 4.8 26.8 
4.5 41.0 8.7 3.2 34.1 17.2 15.2 29.6 9.4 4.5 26.7 23.9 5.7 26.9 
4.4 46.0 8.0 3.9 36.3 18.8 15.3 30.9 10.4 5.2 26.4 26.7 4.5 27.9 
4.7 48.0 7.6 5.5 38.5 17.7 16.9 32.7 10.1 4.9 29.2 27.0 3.8 29.9 
5.0 51.0 11.1 4.2 40.2 18.0 16.3 36.2 10.3 3.8 30.4 27.8 4.8 31.3 
5.0 53.0 9.6 4.1 41.9 16.5 • 17.2 33.4 9.6 5.7 29.7 29.9 4.4 33.0 
5.4 55.0 10.9 4.9 43.9 16.6 3.7.9 34.6 10.3 5.3 31.1 30.4 4.4 35.4 
5.6 58.0 9.7 3.9 46.7 21.1 19.3 37.9 11.6 6.5 34.3 31.5 6.6 36.2 
5.7 61.0 10.8 2.8 47.4 20.2 20.6 38.3 10.6 6.0 35.8 31.1 6.4 37.4 
6.0 63.0 11.3 2.5 . 49.5 17.3 19.9 39.5 10.1 6.2 36.2 32.6 5.6 38.5 
6.1 66.0 10.0 2.8 51.3 18.6 20.7 43.2 10.0 6.6 39.5 33.9 5.6 42.1 
6.3 67.0 10.1 4.3 52.8 18.8 22.4 43.4 10.6 7.6 40.9 34.5 5.8 43.3 
6.5 70.0 9.9 3.8 54.7 20.9 22.1 45.8 10.3 7.3 42.1 33.6 5.9 44.6 
6.7 71.0 9.3 4.2 56.0 21.4 21.3 47.6 9.6 7.2 42.8 35.8 5.9 46.5 
207 
6.8 74.0 8.7 5.1 59.1 22.1 23.2 49.5 10.6 7.4 44.8 36.6 5.6 48.6 
7.1 76.0 9.9 4.8 58.2 25.8 23.0 50.0 10.3 7.1 47.6 38.4 6.0 49.3 
7.2 77.0 12.2 4.3 61.2 25.5 23.6 51.7 9.7 7.7 49.1 38.4 6.3 48.3 
7.5 79.0 10.0 6.0 61.9 27.4 22.5 54.1 8.2 6.9 50.5 37.1 6.1 50.3 
7.7 81.0 10.7 4.6 65.2 28.1 24.0 53.4 8.7 6.9 52.4 36.2 6.1 50.9 
7.9 83.0 12.0 3.9 66.0 28.5 23.9 52.5 8.8 6.1 53.8 35.7 6.9 49.9 
8.1 86.0 11.2 4.6 70.1 31.7 24.7 55.7 8.2 6.9 55.8 38.1 7.2 53.0 
8.4 88.0 10.5 5.2 71.2 33.6 25.5 54.6 8.5 6.6 57.3 38.4 6.4 52.2 
8.7 89.0 12.1 5.5 73.6 35.1 26.7 54.2 7.8 7.2 60.1 37.7 8.0 51.8 
8.7 91.0 10.1 5.4 74.9 35.6 28.0 55.7 7.9 7.2 61.9 37.0 7.6 53.8 
9.0 92.0 11.9 5.0 74.5 37.2 27.1 53.9 8.1 7.3 62.6 -39.1 7.1 53.4 
9.0 94.0 12.1 5.7 75.1 38.2 27.1 55.6 6.9 8.0 64.3 39.7 7.0 54.3 
9.2 96.0 10.7 6.0 75.6 39.7 27.5 49.5 8.2 8.5 66.4 38.1 8.2 49.9 
9.4 98.0 11.6 6.4 78.0 42.0 28.7 49.4 7.8 8.5 68.7 36.1 8.0 52.5 
9.7 101.0 13.6 7.6 79.0 43.0 30.7 50.3 7.8 10.2 75.2 39.4 8.6 55.1 
9.9 102.0 9.7 7.1 78.8 43.6 29.3 50.6 6.4 10.2 73.8 37.7 7.8 55.0 
10.2 104.0 12.4 7.5 84.0 43.4 32.7 51.7 7.1 8.5 79.2 34.9 9.6 55.0 
10.2 105.0 11.7 9.6 84.0 42.8 33.2 54.1 6.6 9.9 80.3 34.2 9.2 57.2 
10.5 107.0 11.9 8.6 85.8 42.3 34.4 53.2 6.7 9.7 82.2 35.4 9.6 58.8 
10.7 108.0 12.7 9.5 87.5 43.6 36.0 54.3 6.9 10.0 85.0 35.3 10.2 60.6 
10.9 110.0 12.7 10.3 85.1 44.3 35.1 54.1 6.4 11.1 85.9 35.4 10.9 60.4 
11.1 110.0 11.6 10.2 87.1 44.4 36.3 54.0 5.7 11.0 88.0 36.5 9.6 61.5 
11.4 113.0 13.6 12.2 83.0 45.9 38.8 56.4 5.9 12.8 92.3 38.9 10.7 63.0 
11.5 113.0 12.2 12.1 83.0 46.4 39.0 54.6 6.1 12.1 91.5 37.6 11.0 62.3 
11.8 116.0 13.4 13.5 86.9 46.7 40.2 56.5 5.6 12.4 95.0 36.6 11.2 64.1 
11.8 117.0 11.9 13.9 90.6 47.1 41.3 57.0 6.4 13.0 96.9 36.5 11.3 64.9 
12.1 118.0 13.0 15.5 91.9 46.6 41.7 56.4 5.8 13.0 96.7 36.5 12.3 64.1 
12.3 119.0 14.0 15.2 93.8 47.1 42.6 56.1 4.2 14.0 97.6 36.2 11.8 65.1 
12.4 122.0 13.5 16.0 97.7 48.9 46.1 55.4 5.7 14.4 102.3 35.7 12.0 62.2 
12.6 121.0 12.4 15.7 98.6 49.6 46.2 56.5 4.3 12.9 103.0 36.6 13.0 62.0 
12.9 123.0 13.1 16.7 100.3 49.2 48.3 57.3 3.2 14.5 104.6 37.7 12.4 62.4 
13.2 126.0 14.7 17.6 104.0 49.6 51.9 57.2 4.2 13.7 107.0 40.7 11.8 65.4 
13.2 127.0 14.0 18.1 106.2 50.6 52.2 56.9 4.5 13.9 107.7 41.3 11.3 65.7 
13.6 128.0 14.3 18.9 107.9 50.5 52.9 57.5 4.9 14.3 109.7 44.0 12.3 65.1 
13.6 129.0 15.4 18.9 112.7 49.4 54.1 58.8 4.6 14.1 111.1 47.5 12.1 66.4 
13.9 131.0 16.0 17.1 112.9 49.9 54.5 59.7 3.8 14.4 112.5 50.0 12.5 66.8 
14.0 132.0 15.4 17.4 117.0 50.5 56.4 59.6 3.3 14.3 113.7 54.9 11.7 66.6 
14.2 133.0 13.3 16.5 119.0 50.1 56.9 60.3 3.6 15.1 118.2 64.0 11.8 67.1 
14.4 134.0 15.4 18.3 118.8 51.0 57.1 60.2 3.4 15.3 117.5 62.3 11.8 65.7 
14.8 135.0 15.0 20.4 123.3 51.0 59.3 62.1 2.6 15.2 119.8 70.0 11.7 67.4 
15.0 136.0 17.2 20.1 124.0 51.7 60.4 61.3 2.9 14.6 121.4 71.1 11.5 66.2 
15.1 137.0 16.9 21.0 128.5 51.2 60.9 63.8 2.5 15.2 121.4 78.4 10.7 68.2 
15.3 138.0 15.8 20.8 131.6 50.8 63.9 63.5 3.9 16.9 122.1 85.1 12.0 68.1 
15.4 140.0 15.0 21.1 134.0 51.5 64.5 63.9 2.5 17.3 123.5 93.9 11.0 70.1 
15.6 141.0 16.5 19.9 134.8 51.2 64.9 62.1 2.9 16.9 123.8 95.2 11.2 68.1 
16.0 142.0 18.5 20.6 137.9 52.6 67.4 62.0 4.0 16.4 125.8 102.9 11.0 67.8 
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16.1 144.0 18.5 21.1 139.0 53.1 68.9 62.1 3.1 17.5 129.8 109.8 12.0 68.3 
16.4 145.0 20.0 22.7 139.0 55.1 68.9 63.1 2.3 17.5 131.5 117.9 11.8 68.2 
16.7 146.0 19.2 21.2 143.1 52.9 71.4 62.2 2.4 17.9 133.8 127.1 12.3 71.2 
16.6 147.0 20.6 22.6 142.4 53.1 71.8 63.0 2.0 18.3 134.2 132.3 12.1 70.9 
16.9 148.0 19.6 22.4 146.3 52.6 74.6 65.3 3.2 18.4 136.8 149.7 12.8 76.8 
17.2 150.0 19.1 21.9 147.9 53.1 76.3 65.3 2.6 18.7 135.9 153.6 12.3 77.2 
17.3 150.0 19.6 23.5 152.0 53.7 77.7 68.9 3.3 18.9 140.3 160.9 14.1 79.4 
17.5 151.0 20.3 23.7 152.4 54.5 76.7 68.0 3.4 19.0 139.2 166.7 13.4 79.2 
17.8 153.0 18.8 23.0 155.9 56.1 79.2 70.1 3.3 20.3 144.0 174.7 13.2 80.7 
18.1 153.0 20.3 23.3 158.9 56.5 79.8 70.8 3.8 20.8 146.1 179.9 13.9 81.7 
18.1 154.0 20.4 24.5 160.2 57.0 81.0 71.2 4.3 21.4 149.7 184.4 13.9 82.5 
18.2 156.0 19.1 23.9 164.8 58.6 82.8 71.2 4.5 22.3 153.6 190.4 15.5 80.8 
80.5 18.4 156.0 21.6 24.6 165.9 58.8 84.0 70.9 4.8 22.4 155.7 191.3 14.7 
18.7 157.0 19.7 25.8 168.9 59.1 84.5 71.8 3.6 23.4 161.1 191.8 14.5 84.0 
18.9 159.0 19.4 24.8 173.3 60.0 87.1 72.9 4.5 22.4 166.2 189.5 14.8 82.9 
19.1 160.0 21.1 25.1 176.9 61.3 89.0 74.2 4.3 23.9 168.5 189.3 15.1 86.0 
19.2 161.0 20.1 25.7 181.3 60.9 92.0 73.2 4.4 24.8 173.5 188.8 16.3 85.3 
19.4 161.0 22.5 25.2 181.7 62.0 91.6 71.4 4.9 23.7 174.4 188.9 16.2 85.5 
19.6 163.0 21.8 22.9 186.7 62.0 91.2 74.7 4.9 24.5 178.3 185.0 16.7 89.9 
19.9 163.0 21.0 24.8 188.0 63.7 94.2 73 .'4 5.7 25.2 180.0 183.0 18.5 89.5 
20.1 165.0 22.4 24.3 192.4 63.7 95.7 73.8 5.4 24.5 183.9 177.9 18.2 91.1 
20.4 166.0 24.1 24.3 194.7 64.3 97.5 75.3 4.4 25.6 186.5 172.5 17.7 92.7 
20.7 168.0 23.4 23.8 196.7 65.9 100.3 77.7 6.0 26.3 191.7 167.3 19.1 92.5 
20.7 169.0 24.0 24.5 198.2 65.5 100.1 78.1 5.8 26.3 192.6 164.3 18.8 92.1 
20.9 169.0 25.2 24.5 199.1 66.2 101.9 78.9 5.0 26.5 194.0 157.5 19.1 92.4 
21.0 170.0 24.2 24.5 201.7 66.2 103.9 79.4 4.7 26.9 197.7 158.4 19.5 92.9 
21.2 170.0 23.5 24.8 203.6 67.5 102.9 81.0 4.8 26.7 197.3 155.9 19.4 91.8 
21.6 171.0 24.4 23.7 207.3 69.2 104.1 82.4 5.8 26.2 200.5 149.3 20.0 96.5 
21.7 172.0 25.0 25.5 209.5 70.3 106.9 85.2 6.1 27.8 204.3 137.3 20.4 95.7 
21.8 173.0 24.3 24.8 210.6 71.7 108.4 84.8 6.5 28.1 205.4 135.1 20.5 95.7 
22.0 173.0 26.4 25.3 211.5 73.0 108.3 85.9 5.4 28.6 206.9 128.2 21.6 95.2 
22.2 174.0 24.9 25.2 215.1 74.9 108.7 86.6 6.2 29.0 211.0 124.9 21.9 96.2 
22.4 176.0 25.8 26.6 216.2 78.6 111.5 88.0 6.3 29.1 214.8 111.7 22.7 97.0 
22.8 176.0 25.3 26.4 217.3 79.2 110.3 87.6 6.3 27.1 213.2 108.8 22.2 94.9 
23.1 178.0 25.7 28.0 220.4 79.3 112.3 88.0 5.7 30.3 219.9 98.7 23.3 101.0 
23.2 179.0 25.7 29.4 221.4 80.4 116.0 87.5 5.7 29.5 222.2 90.1 23.6 103.6 
23.2 179.0 29.1 29.1 223.4 80.2 117.6 89.0 6.3 29.1 226.4 82.3 25.9 103.2 
23.5 180.0 26.9 28.3 225.1 81.1 118.9 90.5 6.2 30.4 228.3 80.6 25.7 106.5 
23.7 181.0 30.1 28.9 228.2 83.4 118.0 91.5 6.7 29.0 228.8 79.8 25.8 107.9 
23.8 182.0 31.5 29.7 229.3 85.4 118.9 92.3 7.4 29.2 229.9 71.0 26.7 107.3 
24.0 183.0 30.4 29.3 230.6 88.4 120.5 94.4 6.5 30.3 232.0 71.0 27.6 106.5 
24.3 184.0 31.2 29.9 233.2 89.8 123.1 96.5 7.3 30.5 237.6 66.5 27.2 109.5 
24.7 185.0 31.0 29.7 234.7 93.3 123.3 97.9 8.4 31.1 241.2 70.6 28.3 110.5 
24.8 187.0 29.2 30.2 236.4 96.3 125.7 99.6 7.7 30.9 242.8 74.2 29.7 110.3 
24.8 187.0 27.3 30.8 239.0 98.1 126.9 99.3 6.8 30.8 246.1 75.4 29.3 107.5 
25.2 188.0 29.1 32.1 239.7 100.1 126.9 97.7 7.7 31.3 245.1 79.6 29.9 108.4 
209 
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DL SINKAGE sex SCÏ SCZ SCI SC2 SC3 SDX SDY SDZ GDI SD2 SD3 
0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 0.0 -7.1 -6.7 -5.0 -5.6 -6.2 -5.2 -7.2 -5.2 -6.5 •5.8 -4.9 -0.1 
0.4 1.0 -10.3 -10.6 -8.9 -8.8 -9.1 -8.9 -9.9 -8.7 -10.0 •10.4 -7.4 -0.2 
0.7 1.0 -9.1 -9.8 -9.1 -7.2 -0.2 -8.0 -8.9 -7.9 -8.2 -11.7 -6.6 1.1 
0.9 3.0 -8.6 -12.1 -8.2 -8.5 -7.0 -6.8 -10.9 -8.8 -9.8 -11.5 -7.1 0.5 
1.0 4.0 -9.8 -11.1 -7.1 •6.5 -7.7 -5.8 -9.9 -9.2 -8.1 -10.4 -7.0 2.3 
1.2 6.0 •10.0 -10.4 -6.9 -6.9 -7.9 -5.6 -8.5 -8.7 •8.8 -10.5 -7.2 2.7 
1.4 8.0 -9.0 -8.6 -5.4 -3.9 -5.7 -6.0 -8.6 -8.4 -6.0 -10.7 -6.0 3.6 
1.8 12.0 -8.5 -7.7 -4.7 •4.6 -5.7 -7.1 -8.9 -9.0 -7.0 -9.4 -6.9 6.1 
1.8 14.0 -9.7 -8.0 -4.5 -1.4 -4.7 -4.0 -7.7 -7.8 -4.6 -7.6 -5.5 6.4 
2.1 17.0 -7.1 -9.6 -3.2 •1.7 -5.1 -1.8 -7.6 -8.9 -5.4 -7.6 -5.6 9.2 
2.3 21.0 -6.8 -9.4 -0.2 -2.3 -4.3 0.1 -8.2 -8.2 -4.7 -7.7 -5.9 10.0 
2.5 25.0 -9.4 -10.1 0.3 -1.0 -1.9 1.1 -7.4 -7.1 -5.3 -3.0 -6.4 9.6 
2.7 29.0 -7.3 -9.3 0.9 0.2 -1.3 0.8 -6.0 -7.7 -5.3 •4.2 -6.8 11.2 
2.8 30.0 -8.2 -10.0 1.1 -0.5 0.1 1.4 -6.6 -0.3 -5.8 -2.0 -7.6 12.1 
3.0 36.0 -8.3 -9.2 2.4 0.0 1.6 3.4 -5.1 -6.9 -5.3 -3.3 •5.5 13.0 
3.3 40.0 -5.7 -10.1 3.9 0.2 1.8 5.4 -5.6 -6.6 -0.9 -2.4 -7.6 14.3 
3.4 41.0 -5.7 -10.6 3.1 0.6 1.9 5.4 -6.6 -6.7 -2.6 -4.2 -6.9 15.8 
3.7 46.0 -7.9 -10.5 1.8 0.9 2.6 5.6 -6.1 -8.6 -1.6 -5.3 -7.6 18.0 
4.0 47.0 -6.8 -12.5 2.6 -0.5 2.0 5.5 -7.8 -8.2 -1.8 -4.0 -8.2 18.7 
4.0 50.0 -7.7 -11.1 3.9 0.2 1.5 5.5 -7.2 -9.2 -3.9 -6.1 -8.6 18.8 
4.2 53.0 -8.2 -10.2 4.6 1.3 1.4 7.7 -7.7 -8.5 -1.9 -5.6 -8.7 18.9 
4.6 55.0 -9.0 -12.4 3.5 0.6 1.4 5.1 -0.9 -10.7 -3.0 -5.9 -10.2 22.1 
4.8 58.0 -9.5 -14.9 3.9 0.0 2.5 4.3 -10.8 -11.1 -2.8 -9.4 -11.0 21.6 
4.9 59.0 -8.4 -14.6 5.3 0.7 2.3 6.3 -11.2 -10.6 -1.9 -9.4 -11.6 20.3 
5.1 62.0 -9.3 -15.8 5.7 0.0 2.2 6.2 -12.3 -12.6 -1.9 -10.3 -13.0 20.8 
5.3 65.0 -8.0 -15.1 6.1 1.1 4.2 4.7 -13.0 -12.0 -2.1 -11.7 -12.8 23.6 
5.5 67.0 -8.9 -15.5 8.5 3.0 4.1 5.8 -12.7 -12.3 -1.4 -13.2 -12.2 25.0 
5.7 70.0 • -10.2 -16.0 10.5 2.7 4.3 5.0 -13.9 -12.3 0.2 -12.3 -12.5 28.0 
5.9 71.0 -9.2 -15.1 12.2 3.4 4.6 5.1 -13.1 -11.6 1.4 -13.1 -12.5 27.3 
6.1 74.0 -8.6 -14.8 12.2 4.3 4.4 6.2 -15.2 -13.1 0.3 -16.1 -13.4 30.2 
6.3 77.0 -9.1 -14.5 12.0 5.9 5.4 5.7 -15.0 -12.1 2.1 -15.5 -12.6 30.8 
6.4 78.0 -9.0 -13.8 14.4 7.3 6.4 7.4 -15.1 -10.8 4.2 -12.1 -12.6 31.4 
6.6 80.0 -9.9 -14.9 15.2 7.5 7.4 6.1 -14.3 -9.2 4.2 -10.9 -12.7 33.3 
6.9 82.0 -8.7 -13.8 17.0 7.3 8.7 6.1 -14.3 -10.1 5.2 -13.2 -12.8 32.4 
7.2 86.0 -7.5 -13.5 15.9 9.2 11.6 8.0 -14.1 -9.1 7.8 -10.9 -11.9 33.2 
7.3 87.0 -8.5 -14.5 15.9 10.5 11.6 0.5 -13.0 -9.2 7.3 -10.9 -11.4 37.7 
7.4 89.0 -6.7 -14.8 18.3 11.0 13.0 9.7 -13.5 -9.4 8.9 -11.5 -11.0 38.4 
7.8 91.0 -7.7 -13.5 19.8 11.0 14.7 11.5 -12.7 -8.3 11.0 -7.9 -11.5 42.4 
7.8 92.0 -6.8 -13.8 21.1 9.8 14.2 11.8 -11.4 -9.8 10.3 -9.6 -11.2 41.1 
8.1 95.0 -6.9 -12.9 25.7 10.5 17.5 15.6 -11.0 -6.0 12.9 -10.0 -11.4 43.6 
8.2 97.0 -5.9 -13.2 28.3 11.5 17.3 15.4 -10.7 -5.7 13.4 -9.5 -12.0 42.5 
8.4 98.0 -6.2 -13.0 29.4 11.7 16.4 14.4 -11.1 -6.4 13.6 -9.8 -11.8 42.8 
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8.6 99.0 -6.7 -11.6 29.4 12.4 16.7 15.0 -11.9 -5.3 14.5 -10.8 -11.6 43.5 
8.9 102.0 -5.2 -13.2 32.8 14.0 16.9 13.3 -11.7 -4.2 15.9 -10.7 -12.0 45.2 
9.0 102.0 -5.5 -13.4 33.0 13.5 18.4 13.9 -12.0 -3.7 17.8 -10.8 -12.2 46.1 
9.5 106.0 -5.9 -14.6 36.1 12.4 17.4 14.0 -12.9 -4.1 18.9 -8.7 -13.5 47.3 
9.5 106.0 -6.7 -17.1 36.1 12.6 17.9 13.1 -13.3 -9.3 17.8 -8.5 -13.4 47.2 
9.6 108.0 -7.4 -14.7 37.8 11.7 18.1 15.6 -14.2 -6.5 21.3 -7.1 -13.3 50.2 
9.9 109.0 -5.8 -14.8 37.2 12.1 17.7 11.3 -15.0 -7.7 21.5 -7.7 -13.8 51.6 
10.0 110.0 -6.8 -15.0 40.9 12.6 20.0 9.6 -13.6 -6.4 22.0 -9.4 -14.7 49.3 
10.2 112.0 -7.0 •13.7 41.3 12.1 20.3 9.5 -15.3 -6.6 23.2 -8.9 -15.0 50.9 
10.4 112.0 -5.9 -14.5 41.7 14.2 19.7 10.4 -15.6 -6.1 21.5 -8.0 -15.2 51.3 
10.7 116.0 -5.1 -13.7 46.3 15.6 20.7 11.3 •14.7 -5.8 24.3 -5.3 -14.0 51.8 
10.8 119.0 -5.6 -13.2 49.1 16.7 21.4 13.4 -14.2 -4.7 27.9 -1.6 -14.5 54.4 
11.0 120.0 -5.1 -12.2 49.5 17.7 20.9 12.9 -14.4 -4.8 27.9 -1.9 -15.0 55.0 
11.3 120.0 -5.1 -11.8 50.4 17.9 22.0 12.9 -14.1 -4.7 29.9 -0.5 -14.9 56.4 
11.5 121.0 -4.5 -11.4 50.6 19.1 21.6 13.5 -14.3 -4.7 30.6 1.2 -14.5 55.6 
11.6 123.0 -4.3 -10.6 54.8 18.8 24.9 15.3 -12.9 -3.3 32.1 3.1 -14.2 55.9 
11.9 125.0 -5.5 -11.6 56.3 19.5 24.7 14.7 -13.0 -3.4 34.6 5.6 -14.2 57.0 
12.0 126.0 -4.9 -12.3 60.4 20.0 25.9 17.4 -12.7 -3.8 36.8 5.5 -13.8 53.1 
12.3 127.0 -4.0 -12.5 63.7 21.3 26.5 19.1 -13.7 -2.8 37.5 6.0 -14.3 53.2 
12.5 127.0 -3.7 -11.8 65.0 22.0 28.4 19.6 -12.5 -2.5 39.3 8.2 -13.7 54.2 
2 
DL SINKA6E sex SCÏ SCZ SCI SC2 SC3 SDK SDY SDZ SDl SD2 SD3 
0.3 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 1.0 -5.7 -6.1 -4.9 -3.7 -4.0 -4.7 •4.4 -2.8 -3.7 -4.5 -3.1 -1.3 
0.4 2.0 -8.8 -9.5 -8.9 -7.1 -8.0 -9.6 -7.1 -7.9 •8.2 -10.6 -7.2 -0.9 
0.7 3.0 -8.6 -9.6 -7.1 -6.6 -7.4 -6.6 -8.1 -7.3 -8.0 -11.3 -6.2 -1.8 
0.8 . 5.0 -7.4 -8.8 -4.5 -5.7 -6.3 -6.7 -6.8 -8.3 -7.2 -10.8 -6.2 0.4 
1.1 8.0 -8.8 -9.8 -3.9 -5.1 -6.1 -5.9 -7.3 -9.0 •7.0 -10.3 -6.2 0.3 
1.2 8.0 -9.5 -10.0 -3.6 -3.9 -6.6 -6.0 -7.7 -8.2 •7.0 -9.6 -6.1 0.1 
1.6 11.0 -9.1 -14.2 -5.8 -7.4 -9.3 -10.4 -11.6 -12.3 -8.6 -14.0 -8.6 2.8 
1.6 12.0 -15.0 -18.9 -8.2 -9.0 -13.4 -14.2 -15.8 -15.4 -11.9 -18.1 -12.5 0.4 
1.8 14.0 -17.4 -22.2 -9.1 -11.0 -15.8 -14.3 -18.2 -19.0 -12.6 -21.8 -14.7 1.0 
2.2 16.0 -17.8 -21.9 -9.1 -9.6 -16.7 -13.1 -19.1 -19.1 -12.6 -21.1 -13.7 2.7 
2.3 20.0 -18.8 -23.6 -8.0 -8.2 -15.9 -12.4 -19.6 -19.6 -11.2 -21.4 -14.4 3.1 
2.5 22.0 -14.8 -24.1 -6.2 -6.7 -14.8 -11.0 -18.8 -18.0 -10.5 -20.6 -13.6 3.8 
2.6 23.0 -16.4 -24.6 -6.0 -6.0 -14.9 -10.6 -18.9 -18.4 -9.8 -20.7 -14.3 6.2 
2.9 28.0 -14.9 -24.6 -3.6 -3.9 -15.0 -9.8 -20.4 -19.8 -9.3 -20.7 -15.5 8.4 
3.1 29.0 -13.8 -24.3 -3.9 -3.2 -14.2 -8.9 -20.1 -19.4 -10.3 -19.2 -15.4 9.2 
3.2 32.0 -14.3 -25.4 -1.3 -3.7 -13.1 -8.6 -20.5 -20.4 •7.3 -19.2 -15.5 8.9 
3.5 36.0 -12.4 -24.2 0.3 -1.8 -12.3 -6.5 -20.3 -19.0 -5.2 -19.3 -15.4 10.5 
3.6 38.0 -13.4 -23.2 0.9 -0.9 -11.4 -6.3 -19.5 -17.6 •3.5 -21.0 -14.8 11.4 
3.9 41.0 -12.3 -23.0 2.4 -0.2 -9.7 -6.4 -20.0 -17.7 •1.7 -19.2 -15.2 13.0 
4.1 44.0 -11.9 -21.2 2.7 1.1 -8.6 -6.3 -18.5 -17.1 0.9 -18.3 -15.4 13.4 
211 
C
M
 
46.0 -10.1 -21.3 4.4 1.8 -8.6 -5.2 -19.4 -17.3 1.2 •20.1 -16.6 14.8 
4.6 49.0 -10.5 -22.3 4.6 3.9 -7.6 -7.1 -18.0 -17.1 2.5 -17.5 -15.9 13.3 
4.7 51.0 -10.9 -21.3 5.9 3.9 -6.9 -5.8 -18.1 -18.3 1.6 -17.4 -14.2 15.2 
4.8 52.0 -9.3 -20.5 5.5 3.7 -6.3 -5.7 -18.4 -16.7 1.9 -17.4 -14.7 17.5 
5.1 55.0 -9.0 -19.9 7.2 3.9 -3.9 -4.8 -18.3 -17.6 3.2 •17.9 -14.4 18.6 
5.2 59.0 -8.5 -19.1 10.2 4.6 -2.5 -2.7 -18.0 -16.9 4.4 •19.3 -13.7 20.0 
5.4 59.0 -10.0 -20.2 10.2 4.4 -2.2 -4.1 •17.3 -17.4 5.1 -18.7 -13.9 20.1 
5.7 64.0 -9.9 -19.5 12.9 6.6 0.5 -2.0 -17.2 •15.9 10.0 -17.7 -13.1 19.5 
5.8 65.0 -9.5 -17.9 14.2 8.5 0.4 0.7 -17.3 -14.9 10.5 -16.1 -13.6 20.6 
6.0 68.0 -9.8 -17.4 16.5 11.5 2.5 0.5 -16.5 -16.6 12.1 -14,0 -14.2 21.7 
6.2 70.0 -8.9 -17.4 17.4 11.7 3.8 -0.2 -16.7 -17.3 12.6 -15.2 -14.2 22.2 
6.4 71.0 -7.3 -17.1 18.7 10.8 5.1 1.0 -15.9 -16.9 14.4 -14.0 -13.8 23.0 
6.6 74.0 •8.9 -17.0 21.1 10.4 6.9 2.5 -17.0 -16.3 15.6 -11.3 -13.7 22.4 
7.0 78.0 -8.1 -16.8 22.2 12.4 8.2 6.3 -16.8 -15.6 17.5 -11.5 -13.2 24.7 
7.2 80.0 -6.7 -16.3 23.9 12.9 10.1 7.3 -16.3 -15.2 18.9 -9.6 -11.5 26.5 
7.3 80.0 -9.7 -17.8 23.7 11.7 9.2 6.3 -17.3 -16.3 17.0 -11.0 -13.1 25.4 
7.4 83.0 -7.8 -15.7 26.3 12.6 11.6 7.0 -16.3 •16.1 18.6 -7.1 -11.5 27.9 
7.6 85.0 -6.7 -16.5 26.3 12.4 11.2 8.6 -17.1 -15.7 19.6 -8.0 -11.2 28.6 
7.8 87.0 "6.6 -15.4 27.2 14.2 10.4 9.3 -16.5 •15.5 20.3 -6.3 -10.8 28.7 
8.1 90.0 -4.7 -15.0 29.8 15.9 11.5 11.5 -17.9 •15.1 20.8 -4.9 -10.7 28.7 
8.4 93.0 -4.6 -14.5 31.7 17.0 13.6 14.1 -15.9 -14.5 23.1 -3.1 -9.9 30.1 
8.5 93.0 -3.8 -14.1 32.2 17.4 13.1 15.3 -16.7 •14.8 22.8 -3.2 -10.4 29.4 
8.6 96.0 -2.8 -13.9 34.6 18.2 14.6 15.1 -16.6 •16.1 22.1 -1.4 -10.5 31.0 
8.9 98.0 -2.2 -12.8 35.2 19.5 16.0 17.6 -16.4 -13.6 24.3 0.8 -9.9 30.2 
9.0 99.0 -4.0 -12.8 36.1 • 17.4 16.5 17.2 -17.3 -15.4 23.8 0.9 -11.5 31.7 
9.4 100.0 -1.4 -12.9 37.8 19.1 15.6 18.3 -16.9 -15.2 26.4 4.1 -11.8 33.8 
9.4 101.0 -3.6 -13.3 38.0 19.3 14.9 18.9 -17.0 -14.7 25.4 4.7 -12.1 34.4 
9.5 105.0 -1.5 -13.8 42.2 19.3 16.6 16.9 -17.1 -15.5 28.5 7.5 -11.4 38.2 
9.8 108.0 -1.2 -11.6 42.4 21.1 16.9 19.7 -17.2 -15.7 29.6 8.7 -11.3 41.3 
10.2 109.0 -1.4 -10.7 44.5 20.9 18.9 19.1 -16.3 -16.2 30.1 9.2 •12.2 43.1 
10.4 111.0 -2.0 -9.8 44.1 20.5 19.5 19.9 -16.9 -15.4 30.1 9.8 -13.4 43.0 
10.4 111.0 -0.1 -10.8 44.5 21.4 20.6 19.9 -15.8 -16.3 30.8 10.4 -15.3 42.7 
10.7 113.0 1.2 -9.9 46.5 20.7 21.6 19.2 -16.0 -16.5 31.7 11.9 -14.4 45.9 
10.8 114.0 0.9 -10.8 46.1 20.7 20.7 19.7 -17.3 -17.0 31.2 13.2 -15.2 46.2 
11.1 116.0 -1.0 -10.1 45.6 22.1 21.6 19.7 -15.5 -16.6 31.7 15.0 -14.5 45.4 
11.3 118.0 -1.1 -10.9 47.8 22.0 21.4 20.4 -17.0 -16.4 33.6 15.1 -15.5 47.8 
11.5 119.0 0.6 -12.2 50.8 23.2 23.3 21.3 -15.7 -16.4 35.4 16.9 -14.5 51.8 
11.7 120.0 0.0 -13.0 51.7 23.0 23.7 21.4 -15.9 -16.3 36.4 15.5 -14.2 52.7 
11.8 121.0 0.1 -12.2 51.3 23.4 24.0 21.6 -15.9 -15.7 36.2 16.5 -13.8 55.1 
12.2 124.0 0.0 -11.3 54.7 23.4 23.1 23.9 -16.0 -17.0 38.2 18.0 -14.2 54.9 
12.3 125.0 0.9 -10.1 56.3 23.9 21.1 23.9 •15.0 -15.8 39.6 17.6 -13.1 55.3 
12.5 128.0 1.9 -9.8 57.8 22.7 23.7 24.3 •15.4 -15.8 39.6 17.8 -14.0 56.0 
212 
3 
DL SINKME sex SCÏ SCZ SCI SC2 SC3 SDK SDÏ SDZ SDl SD2 SD3 
0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 0.0 -5.5 -5.8 -6.3 -4.7 -3.9 -6.3 -3.7 -4.9 •3.3 -5.0 -3.0 0.2 
0.7 1.0 -3.6 -6.1 -3.4 -4.2 -3.9 -5.3 -4.4 -5.3 -3.7 -5.6 -3.4 -0.1 
0.6 2.0 -5.5 -6.1 -2.6 -4.6 -3.7 -3.5 -3.7 -5.1 -3.2 -5.7 -2.6 -0.8 
0.9 4.0 -5.4 -5.6 -1.9 -3.0 -3.6 -2.9 -2.9 -4.5 -2.6 -3.3 •2.1 0.2 
1.1 6.0 -3.8 -7.6 -1.3 -3.7 -4.9 -4.6 -4.9 -6.6 -4.0 -7.5 •3.4 -0.8 
1.3 8.0 -7.6 -11.7 -4.5 -7.9 -9.7 -10.5 -11.7 -11.2 -8.6 -12.5 -8.5 2.1 
1.5 8.0 -9.0 -14.4 -4.5 -9.5 -11.1 -13.3 -12.7 -13.2 -9.1 -14.8 -9.4 1.3 
1.6 11.0 -10.6 -17.2 -5.4 -10.2 -11.3 -13.7 -15.5 -14.1 -11.5 -15.7 •11.5 1.8 
1.8 13.0 -12.9 -18.9 -4.5 -12.2 -11.7 -15.6 -16.6 -15.6 -11.5 -18.2 •11.6 1.6 
2.1 16.0 -12.6 -18.1 -2.8 -9.3 -11.2 -12.9 -16.0 -14.0 -9.4 -15.8 -10.7 4.4 
2.3 18.0 -11.9 -18.5 0.7 -10.2 -9.1 -13.1 -14.4 -14.9 -8.4 -15.4 -8.7 3.8 
2.5 21.0 -12.9 -18.3 1.3 -9.2 -9.2 •13.0 -14.2 -14.5 -8.2 -13.3 -10.2 5.9 
2.6 23.0 -12.5 -18.2 3.9 -7.6 -8.0 -11.2 -15.0 -12.6 -7.9 -11.9 -11.3 8.3 
2.9 26.0 -13.1 -17.7 6.5 -9.0 -7.1 -11.1 -16.7 -12.2 -4.2 •11.6 -9.7 9.0 
3.0 27.0 -13.3 -18.9 5.9 -9.0 -7.3 -10.7 -17.1 -12.8 -6.5 -11.0 -10.1 9.3 
3.6 33.0 -12.2 -16.2 11.5 -6.5 -4.4 -9.6 -17.3 -12.2 -3.5 -9.8 -9.4 10.8 
3.4 36.0 -12.0 -15.3 10.9 -7.2 -4.1 -9.1 -17.4 -12.6 -3.2 -9.9 -9.1 10.5 
3.7 37.0 -12.5 -15.4 12.2 -6.9 -3.1 -8.8 -17.9 -12.9 -2.3 -9.3 -10.3 10.5 
3.9 42.0 -11.6 -15.9 15.5 -6.9 -2.1 -6.9 -16.4 -12.5 -1.2 •8.5 •10.2 11.6 
4.1 45.0 -10.1 -14.5 20.4 -6.3 0.2 -5.7 -16.1 -12.6 •0.5 -9.4 -9.4 12.6 
4.3 46.0 -10.8 -13.8 19.8 -6.3 -0.9 -4.2 -17.0 -12.2 -0.5 •8.2 •9.8 13.3 
4.4 48.0 -11.1 -12.9 22.0 -4.7 1.5 -3.9 -15.7 -11.1 1.6 •5.2 •8.8 13.9 
4.6 50.0 -11.0 -12.5 24.1 -4.7 3.5 -2.7 -15.1 -12.4 2.1 -4.9 •8.6 12.9 
5.0 53.0 -10.8 -11.9 26.1 -3.9 3.5 -2.5 -16.2 -12.4 3.1 -5.4 •8.7 15.0 
5.0 57.0 -11.1 -11.9 29.3 -2.6 4.7 -1.9 -15.6 -10.8 5.6 -2.2 -7.7 16.1 
5.3 59.0 -9.4 -12.2 32.4 -3.5 5.4 -2.5 -15.9 -11.2 4.9 -0.3 -9.0 17.1 
5.4 62.0 -9.2 -11.0 34.8 -1.7 6.1 -1.8 -14.9 -11.0 7.3 2.3 -8.0 19.2 
5.6 64.0 -9.6 -11.1 35.0 -1.6 6.1 -2.1 -15.1 -11.5 7.3 0.2 -8.1 20.5 
6.0 67.0 -8.8 -10.3 38.7 -0.1 7.9 -1.8 -13.2 -11.7 8.0 2.4 -7.2 21.4 
6.1 70.0 -9.9 -10.3 40.2 0.2 8.7 -0.7 -14.2 -11.0 8.9 4.9 -7.3 21.2 
6.3 71.0 -9.3 -9.3 41.5 0.6 9.8 -0.7 -14.1 -11.1 11.5 5.7 -6.5 21.2 
6.5 74.0 -9.5 -8.3 46.1 1.8 9.7 1.6 -14.8 -10.8 13.4 6.1 -5.5 21.3 
6.6 75.0 -8.2 -9.3 46.9 2.0 10.3 2.4 -13.8 -10.6 12.4 5.7 -5.7 23.5 
6.9 79.0 -8.8 -10.9 51.1 3.4 12.9 0.9 -14.2 -11.2 12.6 4.7 •5.5 22.9 
7.0 80.0 -8.1 -9.7 55.2 4.6 14.4 1.8 -13.3 -10.3 14.3 5.7 •5.1 23.9 
7.4 81.0 -8.0 -9.8 54.1 5.0 13.7 1.9 -14.3 -10.7 13.8 4.7 •5.8 24.5 
7.4 84.0 -7.9 -9.3 56.9 4.6 16.5 5.9 -13.8 -10.1 15.0 4.7 •4.4 28.6 
7.6 87.0 -8.3 -8.8 61.5 5.0 16.9 6.8 -14.6 •11.2 16.4 4.1 •4.8 27.6 
7.8 89.0 -7.1 -8.6 64.7 7.3 18.6 9.4 -13.5 -10.8 17.1 6.1 •4.6 31.5 
8.0 91.0 -8.3 -9.9 69.1 6.8 20.0 9.0 -12.2 -10.4 19.7 6.9 -3.6 31.0 
8.3 93.0 -7.4 -9.1 71.9 7.5 20.6 10.5 -12.5 -8.8 20.6 8.0 -3.5 34.3 
8.4 95.0 -6.2 -8.3 75.6 8.5 21.6 11.9 -12.5 -10.8 21.3 7.4 -3.9 34.2 
213 
8.8 96.0 -7.8 -8.5 75.4 9.9 23.8 12.0 -11.8 -9.3 22.7 8.1 -4.4 35.0 
8.9 97.0 -7.3 -8.8 76.0 9.9 23.3 14.0 -12.5 -9.9 23.1 7.0 -4.1 36.6 
9.2 99.0 -7.4 -8.0 80.4 11.9 25.6 16.1 -11.4 -9.6 25.5 5.8 -4.3 36.7 
9.2 102.0 -6.6 -7.9 81.7 13.5 25.3 15.4 -12.6 -10.7 25.3 3.7 -5.6 35.9 
9.5 102.0 -6.6 -7.6 84.7 12.6 26.8 16.5 •12.2 -11.0 25.9 4.6 -5.0 37.9 
9.8 105.0 -7.2 -7.2 88.2 13.5 28.2 14.5 -12.4 -11.7 27.8 3.5 -7.0 40.3 
9.9 107.0 -6.6 -7.1 90.6 16.1 30.7 16.8 -11.9 -11.9 29.5 6.0 -6.4 41.7 
10.1 108.0 -6.3 -6.6 92.5 17.9 29.7 IB.O -12.2 -11.2 29.9 9.0 -5.9 42.7 
10.3 110.0 -6.8 -6.9 97.1 19.0 31.6 16.8 -10.8 -11.7 33.4 6.0 -5.7 44.7 
10.6 112.0 -5.9 -6.8 97.3 19.0 31.7 16.7 -11.8 -11.6 34.1 8.6 -5.3 44.5 
10.6 112.0 •5.4 -6.5 100.6 19.5 33.4 17.8 -10.7 -11.5 36.0 7.4 -3.4 45.2 
10.9 114.0 -5.2 -6.4 101.9 19.3 34.2 19.7 -11.9 -11.2 36.3 8.9 -3.5 46.4 
11.1 116.0 -6.4 -6.9 102.3 20.7 33.7 21.5 -11.7 -11.6 37.4 8.6 -2.9 45.5 
11.3 117.0 -4.9 -6.1 106.9 21.3 37.6 21.8 -10.5 -11.5 38.6 10.8 -2.2 47.5 
11.5 119.0 -5.4 -6.5 108.2 22.9 36.9 21.9 -10.3 -11.2 39.1 12.6 -1.3 49.4 
11.8 121.0 -5.1 -5.7 112.1 23.9 39.5 24.8 -10.5 -11.3 41.8 12.7 -0.7 53.0 
11.8 121.0 -5.6 -5.9 112.3 23.4 38.9 25.6 -10.6 -12.1 42.6 12.2 -0.4 54.6 
12.0 123.0 -4.1 -5.4 112.5 25.7 40.8 26.0 -10.0 -12.2 43.3 12.5 0.6 55.7 
12.3 124.0 -5.2 -6.4 117.3 27.3 42.8 29.0 -10.0 -12.5 44.5 15.1 0.9 58.0 
12.4 127.0 -4.8 -4.9 116.6 27.8 44.0 27.4 -9.8 -12.5 45.1 18.3 1.0 59.1 
13.0 128.0 -3.8 -5.0 118.8 28.2 44.6 30.1 -11.0 -13.6 46.1 17.8 0.9 61.8 
F 22 1 
DL SINKAGE SCX SCÏ SCZ SCI SC2 SC3 SDX SDÏ SDZ SDl SD2 SD3 
0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 0.0 -7.1 -6.7 -5.0 -5.6 -6.2 -5.2 -7.2 -5.2 -6.5 -5.8 -4.9 -0.1 
0.4 1.0 •10.3 -10.6 -8.9 -8.8 -9.1 -8.9 -9.9 -8.7 -10.0 -10.4 -7.4 -0.2 
0.7 1.0 -9.1 -9.8 -9.1 -7.2 -8.2 -8.0 -8.9 -7.9 -8.2 -11.7 -6.6 1.1 
0.9 3.0 -8.6 -12.1 -8.2 -8.5 -7.8 -6.8 -10.9 -8.8 -9.8 -11.5 -7.1 0.5 
1.0 4.0 -9.8 -11.1 -7.1 -6.5 -7.7 -5.8 -9.9 -9.2 -8.1 -10.4 -7.0 2.3 
1.2 6.0 -10.0 -10.4 -6.9 -6.9 -7.9 -5.6 -8.5 -8.7 -8.8 -10.5 -7.2 2.7 
1.4 8.0 -9.0 -8.6 -5.4 -3.9 -5.7 -6.0 -8.6 -8.4 -6.0 -10.7 -6.0 3.6 
1.8 12.0 -8.5 •7.7 -4.7 -4.6 -5.7 -7.1 -8.9 -9.0 -7.0 -9.4 -6.9 6.1 
1.8 14.0 -9.7 -8.0 -4.5 -1.4 -4.7 -4.0 -7.7 -7.8 -4.6 -7.6 -5.5 6.4 
2.1 17.0 -7.1 -9.6 -3.2 -1.7 -5.1 -1.8 -7.6 -8.9 -5.4 -7.6 -5.6 9.2 
2.3 21.0 -6.8 -9.4 -0.2 -2.3 -4.3 0.1 -8.2 -8.2 -4.7 -7.7 -5.9 10.0 
2.5 25.0 -9.4 -10.1 0.3 -1.0 -1.9 1.1 -7.4 -7.1 -5.3 -3.0 -6.4 9.6 
2.7 29.0 -7.3 -9.3 0.9 0.2 -1.3 0.8 -6.0 -7.7 -5.3 -4.2 -6.8 11.2 
2.8 30.0 -8.2 -10.0 1.1 -0.5 0.1 1.4 -6.6 -8.3 -5.8 -2.0 -7.6 12.1 
3.0 36.0 -8.3 -9.2 2.4 0.0 1.6 3.4 -5.1 -6.9 -5.3 -3.3 -5.5 13.0 
3.3 40.0 -5.7 -10.1 3.9 0.2 1.8 5.4 -5.6 -6.6 -0.9 -2.4 -7.6 14.3 
3.4 41.0 -5.7 -10.6 3.1 0.6 1.9 5.4 -6.6 -6.7 -2.6 -4.2 -6.9 15.8 
3.7 46.0 -7.9 -10.5 1.8 0.9 2.6 5.6 -6.1 -8.6 -1.6 -5.3 -7.6 18.0 
4.0 47.0 -6.8 -12.5 2.6 -0.5 2.0 5.5 -7.8 -8.2 -1.8 -4.0 -8.2 18.7 
214 
4.0 50.0 -7.7 -11.1 3.9 0.2 1.5 5.5 -7.2 -9.2 -3.9 -6.1 -8.6 18.8 
4.2 53.0 -8.2 -10.2 4.6 1.3 1.4 7.7 -7,7 -8.5 -1.9 -5.6 -8.7 18.9 
4.6 55.0 -9.0 -12.4 3.5 0.6 1.4 5.1 -8.9 -10.7 -3.0 -5.9 -10.2 22.1 
4.8 58.0 -9.5 -14.9 3.9 0.0 2.5 4.3 -10.8 -11.1 -2.8 -9.4 -11.0 21.6 
4.9 59.0 -8.4 -14.6 5.3 0.7 2.3 6.3 -11.2 -10.6 -1.9 -9.4 -11.6 20.3 
5.1 62.0 -9.3 -15.8 5,7 0.0 2.2 6.2 -12.3 -12.6 -1.9 -10.3 -13.0 20.8 
5.3 65.0 -8.0 -15.1 6.1 1.1 4.2 4.7 -13.0 -12.0 -2.1 -11.7 -12.8 23.6 
5.5 67.0 -8.9 -15.5 8.5 3.0 4.1 5.8 -12.7 -12.3 -1.4 -13.2 -12.2 25.0 
5.7 70.0 -10.2 -16.0 10.5 2.7 4.3 5.8 -13.9 -12.3 0.2 -12.3 -12.5 28.0 
5.9 71.0 -9.2 -15.1 12.2 3.4 4.6 5.1 -13.1 -11.6 1.4 -13.1 -12.5 27.3 
6.1 74.0 -8.6 -14.8 12.2 4.3 4.4 6.2 -15.2 -13.1 0.3 -16.1 -13.4 30.2 
6.3 77.0 -9.1 -14.5 12.0 5.9 5.4 5.7 -15.0 -12.1 2.1 -15.5 -12.6 30.8 
6.4 78.0 -9.0 -13.8 14.4 7.3 6.4 7.4 -15.1 -10.8 4.2 -12.1 -12.6 31.4 
6.6 80.0 -9.9 -14.9 15.2 7.5 7.4 6.1 -14.3 -9.2 4.2 -10.9 -12.7 33.3 
6.9 82.0 -8.7 -13.8 17.0 7.3 8.7 6.1 -14.3 -10.1 5.2 -13.2 -12.8 32.4 
7.2 86.0 -7.5 -13.5 15.9 9.2 11.6 8.8 -14.1 -9.1 7.8 -10.9 -11.9 33.2 
7.3 87.0 -8.5 -14.5 15.9 10.5 11.6 8.5 -13.0 -9.2 7.3 -10.9 -11.4 37.7 
7.4 89.0 -6.7 -14.8 18.3 11.0 13.0 9.7 -13.5 -9.4 8.9 -11.5 -11.0 38.4 
7.8 91.0 -7.7 -13.5 19.8 11.0 14.7 11.5 -12.7 -8.3 11.0 -7.9 -11.5 42.4 
7.8 92.0 -6.8 -13.8 21.1 9.8 14.2 11.8 -11.4 -9.8 10.3 -9.6 -11.2 41.1 
8.1 95.0 -6.9 -12.9 25.7 10.5 17.5 15.6 -11.0 -6.0 12.9 -10.0 -11.4 43.6 
8.2 97.0 -5.9 -13.2 28.3 11.5 17.3 15.4 -10.7 -5.7 13.4 -9.5 -12.0 42.5 
8.4 98.0 -6.2 -13.0 29.4 11.7 16.4 14.4 -11.1 -6.4 13.6 -9.8 -11.8 42.8 
8.6 99.0 -6.7 -11.6 29.4 12.4 16.7 15.0 -11.9 -5.3 14.5 -10.8 •11.6 43.5 
8.9 102.0 -5.2 -13.2 32.8 14.0 16.9 13.3 -11.7 -4.2 15.9 -10.7 -12.0 45.2 
9.0 102.0 -5.5 -13.4 33.0 13.5 18.4 13.9 -12.0 -3.7 17.8 -10.8 -12.2 46.1 
9.5 106.0 -5.9 -14.6 36.1 12.4 17.4 14.0 -12.9 -4.1 18.9 -8.7 -13.5 47.3 
9.5 106.0 -6.7 -17.1 36.1 12.6 17.9 13.1 -13.3 -9.3 17.8 -8.5 -13.4 47.2 
9.6 108.0 -7.4 -14.7 37.8 11.7 18.1 15.6 -14.2 -6.5 21.3 -7.1 -13.3 50.2 
9.9 109.0 -5.8 -14.8 37.2 12.1 17.7 11.3 -15.0 -7.7 21.5 -7.7 -13.8 51.6 
10.0 110.0 -6.8 -15.0 40.9 12.6 20.0 9.6 -13.6 -6.4 22.0 -9.4 -14.7 49.3 
10.2 112.0 -7.0 -13.7 41.3 12.1 20.3 9.5 -15.3 -6.6 23.2 -8.9 -15.0 50.9 
10.4 112.0 -5.9 -14.5 41.7 14.2 19.7 10.4 -15.6 -6.1 21.5 -8.0 -15.2 51.3 
10.7 116.0 -5.1 -13.7 46.3 15.6 20.7 11.3 -14.7 -5.8 24.3 -5.3 -14.0 51.8 
10.8 119.0 -5.6 -13.2 49.1 16.7 21.4 13.4 -14.2 -4.7 27.9 -1.6 -14.5 54.4 
11.0 120.0 -5.1 -12.2 49.5 17.7 20.9 12.9 -14.4 -4.8 27.9 -1.9 -15.0 55.0 
11.3 120.0 -5.1 -11.8 50.4 17.9 22.0 12.9 -14.1 -4.7 29.9 -0.5 -14.9 56.4 
11.5 121.0 -4.5 -11.4 50.6 19.1 21.6 13.5 -14.3 -4.7 30.6 1.2 -14.5 55.6 
11.6 123.0 -4.3 -10.6 54.8 18.8 24.9 15.3 -12.9 -3.3 32.1 3.1 -14.2 55.9 
11.9 125.0 -5.5 -11.6 56.3 19.5 24.7 14.7 -13.0 -3.4 34.6 5.6 -14.2 57.0 
12.0 126.0 -4.9 -12.3 60.4 20.0 25.9 17.4 -12.7 -3.8 36.8 5.5 -13.8 53.1 
12.3 127.0 -4.0 -12.5 63.7 21.3 26.S 19.1 -13.7 -2.8 37.5 6.0 -14.3 53.2 
12.5 127.0 -3.7 -11.8 65.0 22.0 28.4 19.6 -12.5 -2.5 39.3 8.2 -13.7 54.2 
DL SINKAGE sex SCÏ SCZ SCI SC2 SC3 SDX SDÏ SDZ SDl SD2 SD3 
0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.3 0.0 -2.8 -4.9 -3.7 -3.0 -4.1 -1.6 -1.8 -3.1 -1.9 -3.7 -1.8 -0.2 
0.4 0.0 -8.5 -10.6 -9.6 -8.3 -10.4 -8.8 -7.7 -7.0 -8.1 -12.4 -6.5 -1.7 
0.7 13.0 -7.3 -9.3 -5.7 -3.7 -6.9 -6.2 -6.0 -7.5 -6.3 -8.3 -7.6 •0.3 
0.8 14.0 -7.1 -9.2 -3.1 -3.9 -6.5 -7.6 -5.6 -6.8 -5.1 -5.6 -6.8 0.1 
1.2 16.0 -8.9 -10.2 -2.7 -3.9 -5.1 -6.8 -5.2 -5.4 -3.7 -1.4 •5.4 3.1 
1.3 17.0 -8.0 -9.3 -0.7 -2.1 -4.2 -6.5 -3.8 -6.2 -3.0 -0.7 -3.8 1.7 
1.6 19.0 -7.0 -9.9 -1.8 -3.0 -7.9 -6.9 -7.6 -8.5 -6.0 -3.3 -7.1 2.2 
1.7 20.0 -7.1 -13.0 -1.6 -2.6 -8.4 -9.2 -7.6 -9.3 -6.1 -2.0 -7.5 2.2 
1.8 22.0 -10.1 -14.6 -0.9 0.6 -7.2 -10.5 -10.2 -11.7 -6.0 -1.7 -9.8 2.6 
2.1 24.0 -13.5 -18.0 -4.4 -0.3 -9.4 -15.3 -13.8 -14.6 -9.5 -3.9 -12.8 4.8 
2.4 27.0 -13.7 -19.9 -3.1 -2.6 -12.3 -15.9 -15.2 -16.5 -7.9 -1.4 -11.9 3.7 
2.4 32.0 -13.5 -19.8 0.8 2.7 -12.8 -14.7 -13.3 -17.2 -6.8 0.4 -10.2 4.7 
2.7 36.0 -14.9 -17.7 2.8 5.7 -12.8 -12.7 -13.1 -16.4 -3.2 3.6 -9.6 8.0 
2.9 41.0 -12.4 -17.2 6.0 8.4 -12.7 -8.5 -12.9 -14.6 -1.6 7.3 -8.5 9.7 
3.2 45.0 -11.0 -17.4 8.4 12.1 -10.7 -7.3 -10.4 -14.6 1.7 7.3 -6.5 11.4 
3.2 48.0 -11.9 -17.5 11.2 13.5 -11.0 -6.1 -10.8 -14.7 3.8 8.0 -5.8 13.6 
3.5 50.0 -9.7 -16.4 11.5 13.7 -10.0 -7.0 -9.9 -13.4 5.4 7.6 -5.0 14.6 
3.6 53.0 -12.0 -16.8 12.1 14.6 -10.7 -4.6 -9.1 -13.7 5.1 9.0 -5.2 15.7 
3.9 58.0 -8.5 -14.5 14.1 12.8 -5.5 -2.8 -9.1 -12.9 10.3 7.6 -3.1 18.0 
4.0 63.0 -10.0 -17.2 17.1 11.9 -4.1 -2.0 -7.5 -12.9 9.6 6.3 -1.9 18.1 
4.3 65.0 -6.9 -15.2 18.6 12.6 -3.9 -2.4 -6.1 -13.3 11.0 9.9 -1.4 20.8 
4.4 68.0 -7.7 -15.4 20.6 8.5 -2.5 -0.9 -6.6 -11.7 12.1 9.1 -0.4 21.3 
4.6 69.0 -7.9 -14.4 20.4 9.8 -2.3 -0.3 -5.6 -12.2 13.5 8.5 -1.0 23.0 
4.9 73.0 -9.2 -13.4 24.0 6.9 0.7 2.4 -5.7 -11.7 13.8 6.6 -0.5 23.5 
5.0 75.0 -7.0 -13.0 25.8 7.6 4.2 3.9 -4.9 -8.0 16.8 8.4 -0.1 24.4 
5.3 80.0 -4.4 -10.5 30.3 10.0 4.7 6.0 -3.4 -8.3 15.9 8.1 0.0 27.1 
5.5 82.0 -4.4 -10.1 30.1 12.6 5.9 5.4 -3.1 -8.1 18.7 5.8 0.3 24.8 
5.7 83.0 -3.9 -10.6 31.4 11.4 7.4 4.7 -2.2 -7.7 17.8 7.1 0.6 26.9 
5.9 86.Ù -4.5 -10.0 32.7 9.8 7.6 3.6 -4.7 -8.8 16.6 6.6 -0.3 27.9 
6.2 90.0 -3.4 -9.3 35.8 10.7 9.9 6.4 -2.3 -6.4 18.9 6.2 0.7 30.0 
6.2 91.0 -4.4 -10.8 35.5 10.3 10.3 3.7 -2.6 -6.7 18.2 5.8 0.7 29.5 
6.4 94.0 -4.4 -9.7 38.2 11.4 11.0 3.4 -2.9 -7.0 19.2 4.7 1.9 31.8 
6.7 97.0 -2.6 -10.5 42.3 9.8 12.0 6.2 -4.1 -6.5 20.1 3.9 1.7 30.6 
6.9 100.0 -2.5 -10.0 42.3 11.0 15.5 7.5 -3.6 -5.8 21.7 4.1 2.5 32.8 
7.2 100.0 -4.7 -9.6 41.8 11.4 16.0 7.6 -4.1 -6.1 22.2 7.3 1.2 33.2 
7.3 102.0 -4.4 -10.8 45.3 12.3 18.1 8.6 -4.4 -6.1 22.6 4.4 0.8 30.5 
7.5 106.0 -3.3 -10.6 46.0 10.8 21.8 6.3 -6.7 -7.3 22.9 3.8 0.8 32.6 
7.6 107.0 -3.6 -10.5 46.8 10.1 22.8 4.9 -7.3 -7.1 23.8 4.3 1.3 32.7 
7.8 109.0 -5.4 -9.9 49.2 11.0 24.2 7.8 -7.1 -5.4 25.4 7.1 1.2 34.1 
8.0 112.0 -4.8 -12.1 49.9 11.5 23.8 7.4 -8.9 -5.8 26.1 8.5 0.5 38.0 
8.2 114.0 -5.9 -10.8 49.4 10.3 24.6 10.0 -8.3 -7.2 26.8 11.4 0.1 37.4 
8.5 116.0 -6.4 -10.4 50.3 13.3 25.5 10.8 -7.8 -6.2 29.2 13.6 1.3 38.0 
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8.6 116.0 -4.6 -11.7 53.6 13.0 26.6 11.0 •7.5 -6.3 31.1 15.7 0.9 38.5 
8.9 119.0 -6.4 -10.2 56.4 15.8 27.0 14.7 -8.2 -4.7 33.9 15.9 3.1 36.1 
9.2 122.0 -6.8 -8.9 60.7 19.7 28.8 15.6 -7.5 -3.9 38.0 20.7 3.1 37.6 
9.3 124.0 -6.4 -10.0 61.6 19.2 30.1 13.9 -7.7 -4.9 38.1 16.9 3.1 38.9 
9.4 126.0 -5.0 -8.9 65.5 22.0 31.9 17.4 -7.3 -3.5 40.8 20.3 3.5 39.7 
9.7 127.0 -6.0 -9.3 68.3 22.5 34.3 18.6 -7.5 -4.2 43.0 19.8 3.9 43.1 
9.9 129.0 -4.5 -8.0 69.2 23.1 35.3 19.0 -7.0 -3.1 43.0 18.4 4.1 42.2 
10.1 130.0 -5.1 -9.1 70.5 23.8 37.0 19.3 -6.3 -2.7 44.8 15.8 4.5 43.3 
10.3 132.0 -4.2 -7.2 74.0 27.5 39.6 21.5 -6.1 -2.1 51.1 17.1 5.4 47.3 
10.4 134.0 -5,2 -8.9 77.4 28.9 40.1 22.6 -6.3 -1.2 51.4 18.4 5.7 46.7 
10.6 136.0 -3.9 -8.1 79.4 29.6 38.2 21.5 -6.2 -2.6 53.5 15.2 5.3 43.3 
11.0 137.0 -2.9 -8.0 82.9 32.6 40.7 23.9 -6.7 -1.5 54.2 18.5 6.7 44.7 
11.1 140.0 -1.7 -6.9 84.4 36.0 41.4 23.3 -6:3 -1.2 59.0 20.1 7.8 48.4 
11.4 140.0 -2.S -6.3 84.4 37.2 41.3 23.9 -6.5 0.2 57.6 20.3 8.0 49.5 
11.S 140.0 -2.0 -6.6 85.3 37.8 42.9 23.9 -6.7 -1.4 59.7 20.5 8.8 48.5 
11.6 141.0 -1.9 -7.9 86.1 39.0 43.5 23.5 -5.9 -0.3 59.5 22.2 9.1 48.8 
12.0 143.0 -1.8 -8.1 87.6 40.1 44.9 28.1 -7.0 0.6 65.6 25.8 9.8 49.2 
12.0 144.0 -2.7 -8.7 90.2 39.7 45.4 27.7 -6.8 -1.6 66.0 24.5 9.6 50.5 
12.2 147.0 -3.1 -8.0 93.1 42.9 44.6 31.7 -7.5 •0.2 68.8 27.2 8.5 55.3 
12.6 149.0 -3.2 -7.2 99.6 44.5 46.2 35.3 -7.5 -1.3 75.2 29.2 9.2 59.4 
3 
DL SINKAGE SCX SCÏ SCZ SCI SC2 SC3 SDK SDÏ SDZ SDl SD2 SD3 
0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.3 0.0 3.9 2.5 2.2 1.9 2.1 3.4 1.2 2.7 1.9 2.3 2.5 -1.6 
0.6 1.0 5.5 2.4 3.1 2.5 3.0 2.3 2.5 2.1 2.1 2.3 1.6 1.3 
0.6 2.0 6.4 3.3 4.8 5.0 3.3 2.8 2.2 3.0 4.0 3.8 2.9 0.8 
0.9 2.0 6.1 3.3 4.6 4.8 3.2 4.1 1.7 2.2 4.4 4.1 2.3 1.5 
1.1 3.0 5.6 3.0 7.2 5.3 4.6 4.5 3.9 2.7 6.5 6.3 3.0 2.4 
2.4 5.0 •5.6 -8.2 9.1 5.8 4.8 4.0 3.5 3.2 8.2 6.6 3.6 3.0 
1.4 8.0 5.1 4.4 10.4 8.0 5.0 5.6 2.8 2.8 7.9 9.5 2.3 2.1 
1.6 10.0 7.5 4.6 12.0 6.7 6.3 5.3 3.3 4.0 9.3 6.9 3.0 5.0 
2.0 11.0 3.9 4.1 12.2 8.3 6.4 8.5 3.6 4.9 12.2 10.4 2.9 6.8 
2.1 13.0 6.2 3.8 13.7 6.9 5.2 7.2 2.5 2.3 11.2 8.0 2.7 5.9 
2.2 15.0 8.1 4.7 13.0 7.4 6.1 7.2 3.2 2.5 12.2 8.9 3.4 8.3 
2.5 • 18.0 6.7 7.2 17.6 8.3 8.3 11.2 3.5 3.1 16.8 11.3 3.9 8.7 
2.7 20.0 9.4 5.8 20.4 9.2 8.2 9.1 4.5 3.2 16.8 13.1 5.1 9.4 
3.0 22.0 8.1 5.9 21.3 9.6 9.7 10.4 3.5 4.3 17.8 12.2 4.9 10.9 
3.0 24.0 9.9 6.5 21.5 10.1 9.9 9.1 3.9 4.1 18.5 12.6 4.5 11.8 
3.3 27.0 10.8 5.8 26.5 12.4 11.3 11.8 3.8 4.9 22.4 17.5 4.9 11.7 
3.5 31.0 7.6 5.8 29.3 15.0 11.7 13.9 3.8 3.7 22.4 17.7 4.7 12.1 
3.7 32.0 8.8 5.9 29.1 14.7 12.3 13.3 3.8 4.6 22.9 16.7 5.1 11.2 
4.0 35.0 7.1 7.3 33.2 16.5 12.3 16.1 4.1 4.9 24.6 18.8 4.4 15.3 
4.0 36.0 7.9 8.4 33.7 17.2 14.0 15.3 3.8 5.3 26.7 17.0 4.8 17.1 
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4.3 38.0 9.1 7.7 36.1 17.7 13.3 17.0 3.2 4.0 26,7 18,4 4.5 17.8 
4.4 40.0 10.7 9.5 36.7 19.1 14.2 16.5 3.3 4.9 27.4 18.8 5.2 18.9 
4.6 44.0 9.9 9.8 41.7 21.4 16.0 20.9 4.0 5.7 32.5 21.4 6.2 20.6 
4.9 46.0 10.9 9.6 44.7 20.5 15.5 20.2 5.1 6.8 32.7 22.0 5.5 19.9 
5.3 48.0 13.0 9.6 46.7 20.7 17.0 20.5 5.2 4.9 33.9 21.2 6.3 21.4 
5.3 50.0 10.9 8.9 45.6 22.3 17.3 22.1 4.1 6.5 34.4 20.9 6.1 20.0 
5.5 52.0 11.2 9.3 46.3 23.2 19.3 23.9 4.2 6.6 37.7 21.7 6.7 21.8 
5.7 54.0 12.3 9.0 48.7 21.9 19.8 24.4 4.4 6.6 38.1 22.6 6.7 19.3 
5.9 56.0 11.9 9.5 51.3 19.3 22.3 22.9 3.6 6.9 41.2 23.1 7.1 21.0 
6.0 58.0 10.8 9.4 55.2 20.2 23.2 25.3 5.3 7.3 41.6 24.2 7.9 24.6 
6.2 60.0 10.7 9.3 56.9 21.4 23.9 21.4 5.1 8.7 44.7 23.1 8.8 23.2 
6.5 62.0 11.8 10.2 57.8 24.6 24.8 21.1 5.6 6.8 46.5 24.0 7.7 23.7 
6.6 62.0 13.2 8.7 58.6 24.6 24.4 21.4 4.9 6.7 47.0 23.1 7.6 25.1 
6.8 65.0 12.2 10.5 63.4 24.4 25.3 24.6 5.8 7.9 49.1 26.5 8.4 27.0 
7.1 66.0 15.5 11.4 63.2 25.7 26.3 23.7 5.0 8.2 51.2 26.8 8.9 27.8 
7.4 69.0 15.3 12.1 66.5 24.8 28.3 26.0 5.4 8.1 54.2 26.8 8.7 28.2 
7.4 70.0 15.6 11.2 68.6 25.8 29.3 27.1 6.7 8.7 54.0 28.6 9.6 28.9 
7.7 72.0 12.7 12.8 69.5 27.1 31.9 30.1 7.4 8.7 56.1 29.0 10.4 28.7 
7.8 73.0 11,2 11.2 71,7 26.4 34.0 33.2 7.1 9.2 58.9 29.6 10.1 30.6 
8.1 75.0 12,4 11.6 75.8 28.7 35.3 33.9 6.3 7.8 59.6 30.5 10.3 34.7 
8.3 77.0 13,6 12.3 78.2 31.0 38.5 37.6 7.0 8.9 61.1 30.4 11.3 35.0 
8.5 78.0 12.8 12.1 78.8 31.9 37.6 38.2 7.0 8.4 62.2 29.9 11.7 35.1 
8.6 78.0 13.5 11.4 81.4 32.6 38.8 37.8 7.5 9.3 62.2 32.6 10.8 37.3 
8.9 81.0 13.7 12.7 85.1 35.0 41.8 37.1 8.7 9.1 66.0 32.9 11.7 40.6 
9.1 82.0 14.0 12.5 85.8 35.6 42.1 38.0 9.1 9.2 66.0 33.6 12.0 42.1 
9.2 84,0 11.1 13.8 89.5 37.5 42.2 39.2 7.8 10.3 69.5 36.0 11.1 43.1 
9.5 85,0 11.3 13.6 91.4 38,6 43.1 40.4 8.7 9.5 69.4 37.0 10.7 46.6 
9.7 87.0 11.4 14.7 92.3 41,9 45.5 36.2 9.2 10.8 72.7 38.3 11.8 49.0 
9.8 87.0 10.1 15.0 93.8 41,2 45.1 35.7 8.5 9.8 72.9 36.1 11.1 46.5 
10.1 89.0 11.1 16.0 99.0 44,6 48.6 43.9 8.0 11,1 75.7 39.9 11.7 54.9 
10.3 90.0 11.8 15.4 96.4 43.2 48.4 42.7 7.9 10,7 73.9 39.2 11.8 53.2 
10.5 93.0 11.7 16.1 103.4 44.9 50.9 46.1 8.8 11.4 79.5 41.7 12.2 59.2 
10,7 94,0 11.7 16,3 106.8 47.6 52.4 46.3 9.5 12.5 81.4 41.1 12.0 64.9 
10.9 95,0 9.3 15.3 106.8 49.2 51.7 45.4 8.7 12,3 81.2 43.6 12.0 64.7 
11.2 97.0 9.9 14,2 110.1 49.9 55.2 49.2 9.5 11.6 84.0 42.9 12.4 68.8 
11.2 97.0 9.7 14.4 110.8 50.8 54.7 50.1 9.2 11.9 83.7 43.6 12.2 69.8 
11.5 99.0 9.8 13.7 115.1 55.9 59.2 51.1 9.0 14.2 86.7 43.1 13.5 77.4 
11.6 100.0 10.2 13.6 117.7 54.7 58.5 52.3 9.8 12.4 86.8 42.9 12.4 76.9 
12.1 102.0 10.2 14.1 119.9 56.1 62.6 52.1 9.6 14.1 87.9 41.5 13.2 79.8 
12.0 102.0 11.0 14.0 120,5 56.6 61.9 50.8 9.5 13.0 87.4 40.2 13.2 80.1 
12.3 103.0 12.2 15.7 122,3 61.8 64,0 54.4 9.3 13.4 88.6 41.1 13.4 83.6 
12.8 104.0 11.7 15.6 123.4 62.8 65.8 55.0 9.7 13.5 89.3 40.6 13.4 86.0 
218 
1 
DL SINKAGE sex SCY SCZ SCI SC2 SC3 SDX SDÏ SDZ SDl SD2 SD3 
0.1 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.3 -2.0 -1.3 -1.1 -3.9 -2.0 -2.1 -3.4 -3.7 -3.3 -1.6 -3.2 -3.2 2.1 
0.5 13.0 -8.3 -6.5 -3.7 -3.2 -6.7 -3.5 -9.1 -7.2 •6.5 -8.2 -7.0 2.8 
0.6 15.0 -7.8 -5.9 -1.3 -2.8 -5.3 -1.9 -9.9 -8.0 -6.7 -9.6 -7.2 2.2 
0.9 21.0 -6.7 -5.2 5.8 -0.9 -4.0 0.2 -7.7 -6.4 -4.4 -7.8 -5.7 1.5 
1.1 26.0 -6.7 -5.0 10.8 1.2 -2.7 2.0 -7.8 -5.8 -4.0 -6.2 -6.2 3.6 
1.2 30.0 -6.9 -5.4 17.1 1.6 -0.9 3.7 -5.9 -6.4 -3.7 -5.3 -5.9 5.7 
1.4 33.0 -7.6 -5.9 18.0 2.7 -1.4 7.5 -7.1 -6.6 -4.0 -5.1 -6.8 5.8 
1.7 37.0 -4.8 -3.4 23.2 3.4 1.3 6.6 -5.0 -7.4 -3.0 -5.7 -5.4 5.9 
1.9 39.0 -6.0 -5.2 24.3 4.6 1.8 9.7 -5.9 -5.1 -3.2 -3.6 -6.1 8.2 
2.1 42.0 -3.9 -5.0 27.1 3.9 3.3 7.7 -4.3 -6.2 -1.6 -5.0 -5.3 7.6 
2.3 43.0 -6.4 -4.5 26.3 6.0 2.8 7.3 -6.2 -5.5 -1.1 -3.4 -5.7 8.2 
2.4 46.0 -4.7 -4.2 31.2 4.6 4.0 10.4 -4.4 -6.3 -1.1 -3.6 -5.6 11.4 
2.6 49.0 -4.9 -4.7 35.2 6.0 4.8 11.3 -3.3 -5.5 -0.5 -1.2 -5.5 13.8 
2.9 52.0 -3.7 -3.6 37.3 5.3 5.5 10.0 -4.4 -5.1 1.4 -1.0 -4.6 14.7 
3.1 53.0 -5.9 -4.0 37.3 5.8 4.1 10.7 -4.8 -6.8 -1.1 -0.4 -5.4 13.4 
3.2 56.0 -6.0 -4.0 40.4 5.5 5.4 10.4 -6.0 -7.0 1.2 1.7 -5.4 16.5 
3.4 57.0 -5.9 -3.6 41.4 4.4 4.3 10.6 -6.1 -8.1 0.3 0.9 -5.7 14.8 
3.7 61.0 -4.4 -3.3 44.5 4.6 6.1 12.1 -4.7 -7.1 2.1 2.5 -4.3 16.2 
3.8 61.0 -6.1 -4.1 44.5 4.8 5.2 11.4 -5.8 -6.9 0.5 3.6 -5.9 16.0 
4.1 65.0 -6.3 -2.9 48.6 5.1 6.6 11.3 -3.8 -6.6 3.3 5.5 -4.7 18.7 
4.3 66.0 -5.2 -3.3 51.2 6.2 7.8 11.3 -4.6 -6.1 2.4 4.6 -4.4 18.0 
4.5 70.0 -3.7 -3.4 53.8 4.6 8.4 10.9 -4.6 -7.2 3.3 3.9 -4.5 16.8 
4.7 71.0 -4.5 -4.0 54.3 5.0 9.7 9.8 -5.3 -5.8 4.2 6.2 -4.4 18.0 
4.9 74.0 -5.2 -3.1 54.9 5.1 9.1 11.6 -5.1 -7.6 4.9 5.2 -4.5 17.6 
5.2 76.0 -5.4 -1.8 56.4 5.1 11.3 11.4 -3.4 -4.8 8.9 10.8 -2.8 21.5 
5.4 77.0 -4.3 -2.3 56.6 6.4 11.3 11.0 -4.2 -6.0 7.5 11.6 -3.3 19.4 
5.5 79.0 -4.4 -2.4 56.6 6.7 12.1 11.8 -2.6 •6.4 9.1 11.3 -3.0 22.3 
5.6 81.0 -4.3 -2.1 58.8 7.1 12.5 11.5 -2.6 -7.2 8.7 10.9 -4.2 22.3 
5.8 82.0 -4.7 -1.8 60.3 6.7 13.0 12.3 -2.2 -6.2 11.0 13.0 -3.0 22.7 
6.2 85.0 -3.6 -1.2 62.5 8.3 15.1 12.6 -2.3 -7.6 11.2 13.3 -3.1 22.3 
6.3 87.0 -4.2 -2.0 61.0 7.4 15.6 10.6 -3.2 -7.9 11.0 14.1 -3.8 21.5 
6.4 88.0 -3.3 -0.3 62.1 7.4 18.2 10.2 -1.9 -7.2 11.7 15.1 -2.5 22.0 
6.7 89.0 -3.5 -1.1 62.9 7.3 17.3 10.8 -2.6 -6.4 12.9 14.9 -3.0 23.0 
6.9 92.0 -1.6 -1.2 64.9 9.2 20.3 12.5 -1.0 -4.4 14.9 16.2 -1.7 25.7 
7.1 94.0 -2.7 -1.1 65.5 10.3 20.1 12.8 -2.1 -6.5 15.0 15.3 -2.2 25.3 
7.2 95.0 -2.5 -1.4 66.8 10.3 21.4 13.6 -2.2 -5.9 16.1 15.5 -1.9 25.5 
7.5 97.0 -1.7 -1.5 68.1 12.2 21.0 15.3 -1.2 -5.0 15.0 17.7 -2.0 27.8 
7.7 98.0 -2.4 -1.1 70.5 12.0 22.0 16.1 -1.1 -5.6 16.4 17.7 -1.3 28.4 
7.8 99.0 -1.7 -0.8 70.8 11.5 23.8 15.7 -1.1 -5.3 17.3 17.8 -1.9 27.6 
8.2 101.0 -3.6 -0.3 72.5 12.4 24.6 15.7 -1.2 -4.9 17.5 18.2 -1.7 29.0 
8.3 104.0 -3.0 -1.9 75.3 14.2 24.8 17.2 -2.0 -6.7 17.7 16.9 -1.3 26.7 
8.4 104.0 -0.5 -0.9 75.3 15.2 25.8 17.8 -0.9 -5.3 17.8 18.7 -1.8 29.0 
219 
8.7 106.0 -2.4 -2.0 76.8 15.8 25.5 19.4 -0.6 -5.2 16.4 19.4 -2.1 29.0 
9.0 109.0 -0.4 -0.9 77.9 17.4 27.5 19.5 -1.0 -5.9 19.8 17.2 -1.5 30.8 
9.1 110.0 -0.5 -0.4 80.7 17.5 27.6 20.3 0.1 •4.3 22.6 18.3 -1.3 31.3 
9.2 111.0 -1.3 -0.3 80.3 17.4 28.2 21.1 -1.3 -5.6 22.2 18.6 -1.9 31.8 
9.5 113.0 -0.9 0.2 84.4 17.9 29.0 22.9 1.4 -6.0 23.1 16.3 -O.l 30.9 
9.6 115.0 -1.1 0.9 85.1 18.2 30.1 23.2 0.4 -6.5 24.8 17.4 -1.1 31.5 
9.8 116.0 -0.7 1.2 86.6 20.0 30.0 24.8 -0.8 •4.6 24.8 18.3 -0.6 31.6 
10.2 116.0 -1.8 0.2 88.3 19.7 30.1 24.4 0.8 -6.2 24.3 19.0 -0.6 33.2 
10.2 118.0 -0.5 0.7 89.2 18.9 31.7 24.9 0.2 -7.2 26.6 15.5 0.1 33.3 
10.5 119.0 -0.3 0.7 90.9 20.5 31.3 25.2 -0.1 -7.1 27.3 14.9 0.3 33.2 
10.6 121.0 0.8 2.3 93.1 21.6 33.7 26.5 0.9 -5.6 31.8 19.6 0.2 35.3 
10.9 122.0 1.4 1.2 94.4 22.3 34.4 27.1 1.7 -5.8 31.8 19.1 0.8 34.5 
11.2 125.0 0.3 0.0 95.3 23.4 33.4 27.4 0.7 -5.2 34.3 18.5 0.2 35.0 
11.6 126.0 0.4 0.1 95.5 24.8 34.2 28.1 0.6 -5.0 34.6 21.3 -1.3 37.0 
11.5 127.0 0.2 1.0 96.4 24.3 35.0 29.5 1.9 -4.0 36.6 20.1 0.9 36.9 
11.7 128.0 1.1 0.6 97.5 25.3 36.4 29.5 2.0 -4.3 37.8 20.5 0.6 37.3 
11.9 129.0 0.9 -0.1 97.9 25.7 34.6 31.3 0.3 -5.9 38.7 20.8 -0.6 38.4 
12.1 131.0 0.8 1.7 99.4 26.4 35.5 33.1 0.6 -4.6 37.8 21.3 -1.6 38.9 
12.2 133.0 2.1 1.2 100.7 25.9 38.9 33.0 1.7 -5.2 41.8 19.1 -0.9 39.9 
12.8 134.0 1.7 1.2 100.9 28.0 38.7 34.9 1.2 -3.7 42.3 21.8 -1.3 40.1 
12.9 134.0 2.3 1.8 103.3 28.2 38.9 35.7 1.0 -6.5 44.1 17.9 0.1 39.1 
13.0 135.0 2.9 0.9 105.0 27.5 40.6 37.8 1.4 -3.3 45.7 20.0 -0.6 41.3 
13.2 137.0 5.1 1.6 106.1 29.2 39.1 39.1 1.3 -5.3 46.0 20.8 -0.6 42.4 
13.3 138.0 3.3 3.4 107.2 30.3 39.6 40.7 2.3 -5.4 47.9 21.4 -0.1 41.9 
13.5 139.0 4.8 1.4 109.4 30.1 39.1 42.0 2.3 -5.4 47.4 21.7 -0.4 45.1 
13.6 141.0 3.9 2.8 111.6 30.1 40.7 44.9 1.8 -2.2 47.8 28.3 0.0 46.4 
13.9 141.0 4.2 1.4 110.9 29.8 39.2 45.7 1.5 -4.3 47.9 26.0 0.7 45.7 
14.1 141.0 4.5 3.3 112.6 28.7 40.4 46.8 0.8 -4.6 47.9 25.4 -0.5 47.8 
14.2 143.0 4.1 1.4 114.4 28.2 40.4 48.1 1.9 -4.2 50.2 27.0 0.8 46.4 
14.6 145.0 2.9 1.8 116.8 31.5 41.1 49.8 2.3 -5.7 53.4 27.8 0.1 47.4 
14.6 146.0 3.4 1.9 117.2 30.5 41.9 50.6 2.7 •4.4 52.1 27.9 0.4 47.3 
14.8 147.0 3.0 3.1 117.2 32.1 41.7 51.6 1.0 -5.7 53.0 26.1 0.4 46.3 
15.1 149.0 4.0 2.3 118.3 34.7 42.6 53.7 0.5 -5.9 54.2 28.3 -0.1 46.1 
15.3 150.0 3.6 3.9 118.3 35.6 43.8 54.6 1.0 -5.6 55.5 28.6 0.7 46.8 
15.4 151.0 4.8 2.4 120.0 35.8 45.0 58.0 0.6 -4.7 56.3 28.4 0.4 46.7 
15.7 152.0 5.0 3.1 120.2 36.5 45.2 58.2 1.6 -4.9 58.4 28.7 0.8 47.1 
15.8 152.0 7.2 2.4 123.3 35.8 46.1 57.7 2.2 -5.2 57.7 30.4 1.0 47.3 
16,1 153.0 5.6 2.9 123.9 36.1 48.2 59.2 1.8 -4.8 60.2 34.5 1.7 47.9 
16.3 155.0 5.0 3.7 124.4 36.5 48.0 60.6 2.7 -5.9 59.1 31.6 0.5 45.8 
16.5 155.0 6.6 3.1 124.4 36.5 48.4 63.3 1.0 -5.0 61.9 33.4 1.0 48.6 
16.7 156.0 7.0 2.9 125.9 36.1 48.5 64.0 1.2 -5.1 62.6 33.9 1.0 49.6 
16.8 157.0 5.6 3.8 127.4 35.8 49.7 61.0 2.2 -4.3 66.0 37.4 1.5 49.2 
17.1 158.0 7.7 3.6 126.8 36.0 49.0 61.4 0.4 •4.9 64.9 35.6 0.6 46.5 
17.3 160.0 7.0 4.0 127.4 35.6 50.2 61.5 1.1 -4.6 67.4 37.8 0.5 47.4 
17.5 161.0 5.6 3.0 129.8 36.8 52.6 64.0 1.1 -4.5 71.6 40.9 0.7 48.9 
17.6 162.0 6.6 3.1 130.2 36.7 53.7 63.3 1.8 -3.1 72.6 41.1 2.1 48.8 
220 
17.9 163.0 8.4 2.4 131.3 37.9 52.9 62.4 1.5 -5.0 70.9 42.1 1.0 49.2 
18.2 165.0 7.8 3.6 131.5 39.7 52.9 64.3 0.6 -4.0 71.4 42.6 1.5 49.2 
18.3 165.0 7.2 3.6 131.5 39.9 53.5 63.9 1.5 -5.1 70.9 41.2 1.8 48.1 
18.4 167.0 10.8 3.0 132.6 38.3 53.3 63.2 1.5 -3.7 74.0 42.8 1.7 49.2 
18.7 167.0 10.5 2.6 133.7 39.7 54.0 64.2 1.9 -4.3 76.3 43.2 2.1 50.2 
18.9 168.0 9.3 3.2 133.3 39.0 54.3 64.0 1.4 -4.5 78.4 43.0 0.5 51.8 
19.1 169.0 8.4 2.2 135.0 39.9 56.5 64.4 2.2 -3.9 79.1 46.0 1.4 53.1 
19.2 170.0 9.4 3.6 134.4 40.6 56.2 64.2 2.1 -3.8 80.0 45.0 2.3 51.7 
19.6 172.0 9.0 3.0 135.2 42.3 56.6 66.0 2.0 -3.5 81.9 45.8 1.4 53.1 
19.6 172.0 9.5 4.0 135.0 42.5 57.0 66.2 2.0 -3.9 82.2 47.4 1.2 52.7 
20.2 173.0 8.6 2.9 137.8 43.4 58.9 67.7 1.8 -5.1 82.6 44.3 2.1 51.6 
20.2 173.0 8.9 2.7 138.3 43.9 59.1 66.9 1.6 -5.2 84.5 45.2 1.3 51.8 
20.2 174.0 10.4 3.8 138.5 45.0 60.5 68.7 2.9 -3.5 85.6 43.7 3.2 53.2 
20.4 174.0 9.8 2.7 137.6 44.6 60.5 69.0 1.3 -3.6 84.3 44.4 2.1 53.1 
20.8 177.0 8.5 1.7 141.3 44.1 62.6 68.6 3.1 -5.0 87.8 43.4 1.7 51.1 
20.8 177.0 8.6 1.8 140.6 43.0 62.6 68.8 2.2 -4.5 87.3 45.1 1.7 53.6 
21.1 177.0 8.6 2.7 142.6 45.3 63.5 70.1 1.9 -4.0 87.5 43.8 2.6 52.9 
21.4 177.0 9.2 2.2 144.1 45.0 63.2 70.7 2.7 -3.6 90.8 44.8 2.1 53.7 
21.5 178.0 9.9 2.6 144.1 46.8 64.1 71.0 2.5 -3.6 90.6 42.9 1.9 50.9 
21.7 179.0 8.7 3.1 145.0 47.3 66.1 71.2 2.2 •3.7 90.5 45.0 3.0 53.2 
21.9 180.0 9.4 2.6 148.0 48.4 66.8 72.5 3.6 -2.3 91.9 46.1 4.0 54.0 
22.1 181.0 8.3 4.8 147.4 49.4 65.4 69.6 3.0 -4.0 93.6 44.3 4.1 55.1 
22.2 181.0 8.7 2.9 148.9 49.6 66.1 71.0 3.1 -3.7 93.1 46.2 3.5 54.5 
22.6 182.0 9.0 0.1 149.1 47.6 64.4 67.5 1.6 -4.8 92.4 42.8 3.1 56.8 
22.8 183.0 8.4 -0.3 149.5 47.6 64.0 66.6 0.7 -7.5 92.0 41.5 2.1 56.5 
22.8 183.0 6.8 -0.2 151.5 48.2 65.9 66.0 1.2 •6.0 92.6 41.2 2.9 58.0 
23.3 185.0 8.5 1.6 153.0 49.4 68.8 66.7 1.6 -4.0 96.8 43.0 3.2 57.8 
23.2 185.0 9.5 2.2 152.8 49.8 68.6 66.9 0.8 -5.0 96.2 40.0 3.1 55.9 
23.6 186.0 10.1 1.9 153.7 47.5 70.6 63.2 1.6 -6.2 96.2 40.9 3.0 57.7 
23.6 187.0 8.5 2.1 151.5 46.6 72.3 63.8 1.0 -5.5 99.0 40.9 3.5 58.9 
23.8 188.0 9.4 3.0 152.4 46.2 73.4 61.9 0.1 -6.4 100.6 40.1 3.6 58.9 
24.2 190.0 9.4 1.9 155.2 47.1 76.7 60.3 0.1 -6.4 101.1 35.9 2.6 56.7 
24.2 190.0 10.3 1.7 155.0 48.2 77.7 60.4 0.4 -5.0 101.1 38.2 3.8 59.3 
24.4 191.0 12.0 3.2 158.0 51.2 81.2 61.7 1.6 -4.8 104.6 39.2 4.2 60.0 
24.7 193.0 12.5 3.2 159.5 50,5 79.8 60.8 0.1 -5.7 104.3 37.4 4.1 62.4 
24.9 194.0 11.0 1.7 159.3 48.7 79.3 59.9 -1.9 -7.5 104.8 35.4 3.3 61.8 
25.0 195.0 12.9 -0.2 160.6 46.2 80.5 59.1 -2.8 -7.9 103.4 36.0 1.9 63.8 
2 
DL SINKAGE sex SCY SCZ SCI SC2 SC3 SDK SDY SDZ SDl SD2 SD3 
0.0 66.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.5 66.0 0.6 0.0 -0.9 0.4 -1.4 -1.2 -1.6 -0.8 •1.1 -0.5 -1.3 2.5 
0.4 66.0 -6.4 -7.5 -9.6 -6.5 -8.0 -8.5 •9.4 -7.1 -8.1 -10.5 -7.0 •1.6 
0.8 113.0 -6.4 -7.5 -1.3 -3.0 -4.0 -2.1 -8.0 -7.8 -6.0 -8.2 -6.0 1.8 
221 
0.9 117.0 -8.4 -7.9 -0.2 -2.3 -3.8 -3.0 -8.6 -8.7 -5.6 -9.7 -6.7 1.3 
1.1 118.0 -7.4 -8.4 1.1 -1.7 -2.2 -1.9 -8.0 -8.0 -3.9 -7.4 -6.7 3.8 
1.2 123.0 -6.4 -6.6 3.7 -2.1 -1.8 -0.7 -8.2 -7.1 -3.9 -8.2 -6.4 5.2 
1.6 127.0 -6.6 -7.3 7.4 -0.7 -0.4 -1.4 -7.4 -8.2 -3.5 -6.4 -6.4 4.3 
1.6 130.0 -3.8 -7.0 8.9 -1.4 0.2 -0.3 • -7.6 -7.3 -1.1 -4.4 -6.7 4.7 
1.9 135.0 -6.2 -9.3 10.8 -0.8 0.8 •1.2 -9.0 -10.1 -1.4 -6.9 -8.2 3.4 
2.2 137.0 -6.0 -10.4 9.3 -2.3 -0.4 -3.7 -10.1 -11.4 -3.5 -7.4 -9.4 3.8 
2.3 138.0 -5.8 -11.5 11.7 -1.5 1.6 -3.2 -9.8 -11.2 -2.5 -8.5 -9.2 5.5 
2.4 141.0 -7.2 -11.7 12.8 -1.2 1.8 -3.2 -10.5 -10.3 -0.7 -6.1 -10.2 5.4 
2.7 145.0 -7.0 -10.8 14.7 -1.0 3.1 -3.0 -10.7 -11.6 1.7 -6.4 -9.0 6.8 
3.0 149.0 -5.8 -11.7 15.4 -2.6 3.5 -3.0 -12.5 -11.2 3.5 -5.6 -10.7 8.2 
3.1 150.0 -6.0 -11.7 16.3 -2.1 3.7 -2.6 -12.7 -12.6 1.0 -6.1 -11.6 5.9 
3.2 152.0 -6.8 -14.1 18.2 -3.0 3.7 -3.7 -12.9 -12.8 1.4 -6.7 -12.1 6.8 
3.4 156.0 -6.8 -12.4 22.1 -3.7 4.7 -3.2 -12.1 -12.6 3.8 -5.1 -11.6 7.3 
3.7 159.0 -7.8 -11.7 22.8 -3.9 3.5 -2.8 -11.7 -12.3 2.1 -2.8 -11.4 8.9 
4.0 162.0 -7.2 -11.9 23.6 -3.0 4.3 -3.0 -10.7 -12.5 3.1 -4.1 -10.9 10.7 
4.1 165.0 -3.8 -12.8 26.0 -3.0 6.7 -2.8 -7.8 -11.6 2.8 -4.9 -10.4 14.8 
4.3 166.0 -6.4 -13.2 24.7 -3.0 5.3 -3.5 -9.0 -13.4 1.4 -5.4 -10.7 14.1 
4.5 167.0 -5.0 -11.9 26.7 -2.8 5.7 -1.9 -8.0 -12.6 4.2 -6.4 -10.9 12.5 
4.7 171.0 -7.0 -13.0 28.0 -2.1 6.1 -2.1 -8.0 -13.2 4.2 -6.4 -11.7 15.9 
5.0 173.0 -5.6 -12.1 31.0 -0.3 8.3 -0.5 -5.9 -12.6 6.3 -5.1 -10.9 17.0 
5.3 177.0 -4.2 -10.4 33.4 1.6 11.9 2.0 -3.3 -9.1 9.8 -1.0 -9.0 17.9 
5.2 177.0 -3.4 -9.9 32.8 2.5 10.3 0.4 -2.5 -11.7 8.7 -2.6 -8.5 18.2 
5.5 179.0 -6.6 -9.5 33.4 3.9 10.9 2.5 -3.1 -10.7 10.1 -2.1 -8.7 19.3 
5.7 181.0 -5.8 -12.1 33.0 2.7 8.9 0.4 -4.5 -13.2 8.7 -3.8 -11.2 20.5 
5.9 184.0 -5.6 -13.7 34.3 1.3 8.7 0.9 -5.3 -13.4 9.8 -7.2 -11.1 20.7 
6.0 187.0 -6.0 -17.0 33.8 0.9 6.5 -1.9 -7.6 -15.7 8.7 -7.4 -13.4 22.0 
6.3 188.0 -9.0 -19.2 33.0 -0.5 5.3 -3.7 -8.0 -16.6 6.6 -9.2 -14.4 22.3 
6.5 190.0 -9.6 -18.3 35.2 0.6 6.9 -2.1 -8.0 -17.3 8.0 -12.0 -14.3 20.2 
6.7 193.0 -10.2 -17.2 36.5 3.2 6.9 0.0 -7.6 -16.6 8.4 -7.9 -14.9 22.3 
7.0 194.0 -10.0 -17.2 38.0 3.2 6.3 0.6 -8.6 -17.3 9.8 -8.2 -14.8 24.3 
7.0 196.0 -9.2 -16.6 38.6 4.1 8.5 0.0 -8.0 -15.9 10.5 -8.2 -13.1 25.2 
7.3 198.0 -8.8 -16.6 39.5 4.6 8.7 2.2 -9.0 -16.2 10.8 -6.4 -13.9 25.7 
7.5 200.0 -10.8 -16.3 41.0 5.5 8.5 1.1 -10.1 -17.1 11.9 -7.2 -12.8 24.8 
7.7 201.0 -8.2 -16.1 44.3 6.2 8.7 3.6 -9.4 -16.0 12.2 -3.8 -12.6 26.1 
7.0 202.0 -8.0 -17.0 46.9 8.2 10.7 3.4 -8.2 -15.9 13.3 -4.1 -10.7 26.1 
8.1 205.0 -7.4 -16.1 46.2 8.4 11.5 4.8 -9.0 -15.5 15.0 -4.1 -10.2 25.7 
8.3 207.0 -9.6 -16.8 47.7 7.7 10.5 4.8 -9.6 -16.6 15.7 -5.1 -11.4 26.1 
8.5 209.0 -8.2 -17.2 46.2 8.5 9.3 5.0 -11.7 -17.8 17.1 -5.5 -11.2 30.0 
8.6 210.0 -9.8 -18.6 45.4 7.3 8.5 3.8 -13.3 -18.0 16.8 -3.8 -12.8 31.6 
8.9 212.0 -9.8 -19.0 47.3 6.8 8.9 3.8 -13.1 -18.0 16.4 -4.1 -11.9 31.6 
9.1 213.0 -11.0 -18.8 47.3 6.8 7.5 3.8 -14.2 -19.1 17.5 -3.8 -12.9 31.1 
9.2 215.0 -9.8 -18.6 49.3 7.8 9.5 4.5 -14.2 -19.6 18.9 -4.1 -11.4 31.6 
9.4 217.0 -12.7 -18.1 50.1 8.5 9.3 2.7 -14.8 -19.6 19.6 -4.6 -13.1 31.1 
9.7 218.0 -12.5 -18.1 51.0 9.1 8.7 2.2 -15.8 -19.2 19.6 -3.8 -13.1 31.4 
9.8 218.0 -10.0 -18.8 53.0 8.2 9.3 1.8 -17.2 -20.1 18.5 -4.1 -13.6 31.6 
222 
10.0 220.0 -11.8 -18.8 53.2 9.1 8.7 2.9 -16.4 -19.6 19.2 -3.3 -13.6 35.4 
10.3 222.0 -10.0 -17.9 55.6 12.1 8.3 5.0 -16.2 -20.1 21.0 -3.3 -13.3 33.2 
10.4 223.0 -11.4 -19.2 54.0 10.3 8.5 1.6 -16.4 -20.7 20.3 -2.8 -13.6 35.7 
10.7 224.0 -10.6 -19.4 56.9 11.7 9.7 3.2 -17.2 -20.5 22.4 0.0 -13.3 34.3 
10.9 226.0 -11.4 -18.6 58.2 11.9 10.9 5.0 -17.2 -20.5 24.1 2.3 -13.6 36.1 
11.1 228.0 -9.2 -18.6 61.8 13.5 10.7 4.8 -18.1 -19.8 24.1 4.6 -13.4 38.6 
11.3 229.0 -9.6 -18.8 63.4 14.4 10.7 4.8 -17.9 -19.8 24.1 5.4 -12.6 38.9 
11.6 232.0 -9.6 -18.6 65.5 14.9 12.7 6.6 -16.0 -20.0 26.6 8.7 -11.9 39.7 
11.7 232.0 -10.4 -19.7 67.1 14.4 13.1 6.4 -16.4 -20.3 25.9 9.0 -11.1 38.2 
11.9 233.0 -10.0 -17.7 68.4 15.6 14.3 8.2 -16.6 -20.0 29.0 11.8 -10.7 42.0 
12.3 235.0 -10.0 -19.2 69.0 16.2 14.1 5.4 -16.0 -20.0 31.1 12.8 -9.7 41.8 
12.4 237.0 -10.2 -19.9 70.3 16.2 14.5 5.2 -16.0 -19.8 31.1 11.8 -9.0 41.8 
12.5 238.0 -10.2 -19.0 70.7 16.9 14.3 8.0 •16.2 -19.8 32.9 14,3 -9.0 42.0 
12.7 238.0 -10.8 -19.0 71.6 17.4 13.7 8.4 -17.4 -19.2 33.6 14.1 -9.2 43.6 
13.0 241.0 -11.8 -18.8 72.9 18.5 14.6 9.8 •16.6 -19.1 36.4 16.4 -8.9 43.8 
13.3 242.0 -9.6 -19.4 76.2 19.0 14.8 10.5 -16.8 -20.1 39.2 18.4 -8.9 43.0 
13.3 243.0 •9.0 -19.0 78.1 19.5 15.2 9.8 -16.6 -19.4 39.5 20.0 -7.5 45.0 
13.5 244.0 -11.2 -19.0 76.4 19.0 14.1 9.8 -16.4 -19.6 39.2 18.4 -8.5 44.8 
13.8 245.0 -8.4 -18.8 79.4 20.6 15.8 10.7 -17.0 -19.2 40.9 20.5 -7.9 45.2 
13.8 246.0 -8.0 -17.7 80.5 22.0 17.0 9.6 -15.6 -18.9 42.3 20.7 -6.5 47.3 
14.1 247.0 -9.4 -18.8 81.0 19.9 15.6 10.5 -16.8 -18.9 42.7 21.5 -7.9 47.1 
14.3 249.0 -9.0 -18.1 82.9 21.8 17.0 11.8 -15.6 -19.1 44.4 21.0 -6.5 48.6 
14.6 251.0 -8.2 -17.7 83.6 23.1 17.2 13.2 -15.2 -18.4 46.9 23.8 •6.0 48.8 
14.8 252.0 -9.6 -18.8 85.7 23.2 16.4 13.2 -16.0 -17.8 47.9 22.8 -6.9 48.6 
14.8 252.0 -8.8 -18.8 84.2 21.3 16.8 14.6 -15.4 -18.2 48.3 22.8 -6.7 48.6 
15.1 254,0 -9.6 -16.1 86.6 22.7 17.6 15.5 -15.0 -17.3 50.7 23.5 -4.8 49.3 
15.2 254.0 -8.8 -17.2 88.3 22.9 18.2 15.3 -14.0 -18.2 52.5 23.3 -5.2 51.3 
15.4 255.0 -8.8 -17.0 87.0 22.7 17.2 14.8 -14.8 -18.0 52.8 22.0 -4.5 50.4 
15.7 257.0 -9.4 -15.9 89.6 21.8 16.4 16.6 -15.2 -17.1 55.3 22.5 -4.8 53.0 
15.8 258.0 -7.4 -16.3 91.2 23.1 16.6 16.9 -16.2 -17.3 56.7 23.3 -5.0 53.0 
16.0 260.0 -9.6 -16.6 93.3 24.7 17.4 17.1 -16.0 -17.5 59.1 21.7 •3.8 52.0 
16.3 261.0 -8.8 -16.1 94.2 23.2 16.6 18.5 -16.4 -16.9 59.5 23.8 •4.7 55.5 
16.5 262.0 -8.0 -15.0 97.0 24.1 17.8 19.2 -14.0 -17.3 60.9 23.8 •2.3 53.8 
16.8 263.0 -7.2 -15.9 98.S 24.7 17.4 20.1 •17.4 -17.3 61.2 23.3 -4.0 54.1 
16.9 264.0 -7.4 -15.0 98.8 26.1 17.8 20.5 -15.8 -17.5 63.0 23.8 -3.5 56.4 
17.0 266.0 -8.0 -14.1 101.4 27.0 18.4 21.2 -16.2 -17.6 65.1 23.5 -2.8 55.9 
17.3 267.0 -7.2 -14.6 103.3 28.2 18.2 22.4 -14.4 -17.1 66.8 24.1 -1.6 57.3 
17.5 267.0 -5.8 -15.5 104.4 27.5 18.2 22.3 -15.0 -17.1 67.9 22.5 -3.2 60.0 
17.6 268.0 -6.4 -14.6 106.1 26.1 18.6 24.2 -14.8 -17.8 69.3 22.3 -2.8 57.9 
17.9 269.0 -6.6 -12.6 107.9 27.1 19.4 25.6 -15.2 -16.9 72.8 22.0 -1.8 61.4 
18.0 271.0 -5.8 -12.6 108.7 28.7 20.8 26.3 -13.1 -15.7 75.2 22.5 -1.1 63,0 
18.4 272.0 -6.2 -12.4 111.6 30.2 19.4 27.6 -13.5 -16.4 74.9 22.3 -1.5 64.3 
18.5 273.0 -5.8 -13.5 112.9 30.7 19.4 26.7 -13.5 -15.7 77.0 23.3 -0.6 65.4 
18.7 274.0 -6.6 -12.1 113.7 32.6 20.0 27.9 -12.5 -16.0 78.0 22.3 -0.1 65.5 
18.8 275.0 -5.2 -10.6 116.8 32.8 18.8 27.9 -13.1 -15.7 79.4 22.0 -0.8 64.8 
19.1 276.0 -5.4 -11.5 116.3 33.9 20.2 28.5 -14.2 -16.6 81.5 20.5 0.7 64.3 
19.2 277.0 
19.4 279.0 
19.6 280.0 
19.9 282.0 
20.2 283.0 
20.2 283.0 
20.4 284.0 
20.6 284.0 
20.9 284.0 
21.1 284.0 
21.2 285.0 
21.5 285.0 
21.6 285.0 
22.0 286.0 
22.1 288.0 
22.2 288.0 
22.5 289.0 
22.7 289.0 
22.8 291.0 
23.0 292.0 
23.2 292.0 
23.4 293.0 
23.7 294.0 
23.8 295.0 
24.1 297.0 
24.2 297.0 
24.4 297.0 
24.6 299.0 
24.8 301.0 
25.0 301.0 
25.3 302,0 
I 3 
DL SINKAGE 
0.3 0.0 
0.3 0.0 
0.4 0.0 
0.7 3.0 
0.8 4.0 
1 .1  8 .0  
1.3 19.0 
1.5 22.0 
1.6 24.0 
1.9 27.0 
-2.2 -10.8 
-2.4 -10.1 
-3.8 -10.1 
-5.6 -10.6 
-5.2 -10.6 
-4.2 -9.9 
•5.6 -10.4 
-5.2 -8.8 
-4.2 -8.4 
-5.4 -10.6 
-3.8 -8.1 
-4.0 -8.4 
-6.0 -8.8 
-3.0 -7.7 
-4.6 -9.5 
-3.2 -7.7 
-2.2 -7.0 
-2.2 -7.0 
-3.2 -8.8 
-2.8 -6.8 
-1.0 -7.7 
-1.8 -7.0 
-10.2 -8.4 
-2.0 -8.1 
-1.8 -9.0 
-1.6 -8.6 
-0.6 -7.5 
-0.8 -7.3 
-0.4 -7.7 
0.8 -8.8 
1.8 -9.5 
sex SCÏ 
0.0 0.0 
-1.2 -3.2 
-8.5 -10.7 
-10.9 -16.4 
-9.9 -15.3 
-11.4 -15.7 
-9.6 -14.9 
-8.8 -15.0 
-8.9 -15.4 
-8.9 -14.0 
117.9 37.6 
119.2 38.7 
121.3 39.9 
125.9 41.7 
128.1 44.2 
129.6 43.8 
131.1 46.6 
131.5 47.5 
136.7 48.2 
136.3 48.2 
137.4 48.6 
139.8 51.6 
139.8 51.6 
143.7 53.7 
142.8 55.0 
146.7 56.0 
147.2 56.7 
148.5 58.3 
151.9 56.7 
152.1 60.3 
154.3 59.6 
155.6 61.2 
159.3 63.5 
158.2 61.7 
160.4 62.9 
163.9 64.0 
163.9 64.2 
161.3 64.7 
166.5 65.8 
170.2 65.2 
170.6 64.9 
SCZ SCI 
0.0 0.0 
-0.2 -1.0 
-4.3 -7.2 
-5.2 -10.9 
-7.1 -10.2 
2.0 -8.6 
11.3 -1.7 
12.8 -1.2 
13.9 -1.9 
12.8 -1.2 
19.0 30.6 
20.0 31.1 
19.6 32.0 
20.0 32.9 
22.0 34.0 
21.6 34.7 
22.8 34.7 
22.8 36.3 
25.6 38.4 
24.8 37.0 
25.0 38.8 
26.6 38.8 
27.1 38.6 
27.7 40.0 
29.3 39.5 
30.7 40.2 
31.5 40.0 
30.9 40.0 
32.1 40.0 
31.3 39.7 
31.5 40.2 
32.9 41.1 
34.1 41.6 
34.3 41.1 
33.9 40.9 
36.3 41.4 
35.3 41.4 
37.9 42.7 
39.0 43.2 
38.6 43.6 
39.4 45.0 
SC2 SC3 
0.0 0.0 
-2.0 -2.4 
-8.6 -9.5 
-11.7 -11.3 
-13.9 -10.1 
-11.7 -11.1 
-9.7 -6.1 
-9.4 -5.5 
-8.5 -4.5 
-7.8 -1.3 
-13.8 -15.7 
-12.7 -14.2 
-12.7 -15.3 
-14.6 -15.7 
-13.1 -15.0 
-14.6 -16.4 
-12.3 -15.9 
-13.3 -15.7 
-12.5 -14.6 
-12.7 -15.1 
-12.1 -15.0 
-12.3 -14.8 
-13.3 -14.6 
-11.7 -14.6 
-12.5 -15.1 
-12.5 -16.2 
-12.1 -16.0 
-11.7 -16.0 
-12.1 -15.9 
-11.5 -16.7 
-12.3 -16.4 
-10.9 -16.2 
-11.7 -15.1 
-11.9 -16.9 
-12.7 -16.4 
-11.5 -16.0 
-11.9 -16.0 
-10.9 -15.0 
-9.6 -15.7 
-10.1 -16.0 
-10.1 -16.2 
SDX SDÏ 
0.0 0.0 
-2.7 -1.0 
-9.9 -7.3 
-15.0 -13.8 
-15.0 -12.7 
-15.7 -13.1 
-15.4 -13.0 
-14.8 -12.6 
-14.4 -12.8 
-13.3 -10.7 
82.2 19.4 
83.3 20.0 
84.0 19.7 
86.8 22.3 
87.1 21.0 
87.5 20.0 
89.5 21.7 
91.3 21.0 
93.4 23.0 
92.3 22.8 
93.0 22.3 
96.5 23.8 
95.5 23.0 
97.9 24.6 
97.2 22.3 
99.7 23.0 
100.4 22.5 
100.7 24.1 
101.8 23.3 
102.8 23.0 
103.5 23.0 
102.5 22.3 
104.2 25.6 
103.5 23.0 
106.3 20.7 
107.4 23.0 
108.4 21.7 
110.9 23.0 
113.3 24.8 
114.4 24.8 
115.1 24.8 
SDZ SDl 
0.0 0.0 
-1.4 -1.2 
-8.1 -9.1 
-13.1 -16.6 
-11.9 -15.3 
-10.7 -16.7 
-8.6 -13.5 
-7.2 -12.1 
-6.3 -12.4 
-5.1 -11.0 
0.0 64.3 
0.4 65.0 
0.0 65.5 
0.9 68.2 
0.9 68.9 
0.6 69.3 
2.2 71.1 
2.2 71.4 
2.1 72.7 
3.1 73.2 
2.2 73.8 
3.6 75.7 
3.4 76.1 
4.4 75.9 
4.8 77.0 
4.9 78.2 
5.3 79.1 
6.3 79.3 
6.4 79.5 
7.6 78.4 
6.6 81.3 
7.8 80.7 
8.1 83.9 
7.6 82.3 
8.5 80.2 
8.3 80.7 
10.0 79.8 
11.3 83.4 
12.2 82.3 
12.2 81.3 
13.0 82.3 
SD2 S03 
0.0 0.0 
-1.8 1.2 
-7.5 0.0 
-10.3 -1.2 
-11.7 1.8 
-11.3 2.3 
-10.9 4.7 
-10.6 5.8 
-10.0 6.4 
-9.4 9.2 
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2.1 30.0 -8.4 -12.9 11.3 0.6 -6.3 0.3 -14.2 -12.0 -1.9 -10.7 -8.3 9.8 
2.3 34.0 -7.4 -12.1 19.1 0.9 -4.3 -0.6 -13.9 -10.9 0.5 -10.1 -8.8 13.2 
2.4 36.0 -8.5 -12.3 19.4 1.5 -4.4 1.3 -14.2 -10.5 -0.4 -8.7 -9.4 14.0 
2.9 43.0 -6.7 -11.0 26.3 0.9 -2.1 2.1 -14.8 -9.6 2.6 -7.9 -9.2 18.0 
2.9 44.0 -7.8 -11.7 23.1 0.9 -3.5 0.1 -14.5 -11.4 1.0 •8.7 -8.7 17.3 
3.0 46.0 -5.7 -11.2 23.3 0.2 -2.2 0.9 -14.1 -11.1 2.3 -8.0 -7.7 20.6 
3.2 49.0 -7.5 -11.3 25.7 1.1 -1.5 -0.4 -13.8 -10.4 2.1 -6.5 -7.2 22.3 
3.5 50.0 -7.7 -11.8 29.6 -0.5 -0.4 0.9 -14.0 -10.2 5.4 •5.7 -7.0 22.4 
3.6 55.0 -5.9 -10.6 30.0 1.3 0.5 1.3 -14.0 -11.0 5.6 •4.9 -6.7 23.4 
3.9 57.0 -6.1 -11.1 33.0 0.4 0.2 2.5 -15.2 -11.3 6.3 •4.3 -7.0 24.2 
4.2 60.0 -5.0 -11.0 35.6 0.4 1.9 2.0 -15.2 -10.7 8.7 •5.5 •6.2 27.2 
4.3 61.0 -3.9 -11.3 34.8 1.6 1.1 1.6 -14.6 -9.6 9.2 -5.4 •5.7 26.3 
4.4 64.0 -5.3 -12.8 38.0 2.2 2.7 0.8 -15.5 -10.4 11.2 •6.1 •6.5 28.8 
4.7 67.0 -6.1 -12.2 40.6 3.4 1.6 0.0 -15.2 -12.2 12.0 •7.0 -6.2 30.1 
4.8 68.0 -3.7 -12.1 42.8 3.9 1.5 0.1 -15.3 -11.9 13.6 -7.8 •7.0 30.2 
5.1 71.0 -3.6 -10.4 45.4 4.6 1.9 0.8 -15.5 -12.9 14.5 •7.9 -7.5 29.9 
5.3 72.0 -5.7 -10.9 46.1 5.2 1.7 2.2 -16.1 -11.4 16.2 •5.6 -7.1 29.2 
5.5 75.0 -4.7 -11.2 50.2 6.8 3.8 1.0 -14.7 -12.6 16.4 •6.3 -6.7 32.4 
5.8 77.0 -5.2 -11.8 50.8 6.1 3.7 -0.2 -15.8 -12.2 16.8 •6.9 -6.7 30.2 
6.0 79.0 -4.7 -10.5 55.8 8.2 3.5 1.4 -14.7 -11.5 18.3 •7.0 -7.0 30.4 
6.2 82.0 -5.0 •11.0 57.8 9.2 4.6 0.2 -15.9 -11.1 19.2 •7.3 -6.3 30.5 
6.2 82.0 -5.0 -11.1 58.7 8.9 4.0 0.3 -16.2 •13.6 19.2 -7.1 -7.1 29.8 
6.4 83.0 -3.6 -11.3 58.4 10.8 5.4 0.5 -14.6 -11.8 20.3 -6.1 -6.5 30.8 
6.7 88.0 -2.1 -11.8 61.7 12.8 5.6 0.8 -16.6 -12.2 22.5 -7.7 -5.8 29.5 
6.8 89.0 -4.3 -11.3 63.7 13.1 4.1 -0.3 -15.2 -13.1 22.0 -8.0 -6.2 31.1 
7.1 91.0 -3.0 -11.2 66.5 14.9 5.0 1.6 -15.8 -11.7 23.9 -7.4 -5.4 32.8 
7.5 94.0 -1.0 -10.6 68.4 14.9 5.7 1.3 -15.3 -11.4 26.0 -9.1 -4.8 37.2 
7.5 94.0 -2.8 -11.3 70.0 15.4 5.3 3.3 -14.8 -11.2 27.6 -8.7 -5.5 36.7 
7.7 96.0 -2.4 -11.0 72.3 16.0 5.6 3.4 -14.7 -11.1 28.1 -8.9 -5.3 34.4 
7.9 97.0 -2.9 -11.2 72.3 15.3 5.6 3.0 -15.9 -13.0 27.2 -11.2 •5.3 32.2 
8.0 100.0 -3.0 -9.7 74.7 16.5 7.5 3.8 -15.6 -12.1 30.4 -9.8 •5.1 33.7 
8.3 101.0 -2.9 -10.8 77.6 16.7 7.1 5.2 -14.8 -12.2 32.1 -9.4 -4.6 35.3 
8.6 103.0 -2.6 -10.1 80.2 16.1 8.8 8.3 -14.1 -11.0 34.2 -8.8 -4.1 39.3 
8.7 104.0 -3.6 -10.8 80.4 14.9 8.5 8.3 -14.7 -12.9 32.3 -10.5 -5.2 37.3 
8.8 105.0 -2.2 -10.6 81.5 16.5 9.1 8.9 -14.4 -12.7 33.5 -9.9 -4.2 40.4 
9.1 108.0 -2.2 -10.6 85.8 18.1 11.4 13.5 -13.7 •11.5 37.5 •7.9 -5.8 43.5 
9.4 109.0 -1.7 -9.8 88.6 17.4 12.3 14.8 -13.4 -9.8 39.8 •7.4 -6.3 44.0 
9.6 111.0 -1.8 -10.8 90.8 17.4 11.9 17.1 •13.5 -11.3 39.3 •7.7 -5.0 44.9 
9.6 112.0 -1.6 -9.8 92.3 17.6 12.5 17.9 -13.2 -10.9 41.4 •6.9 -4.9 44.1 
9.8 114.0 -1.9 -9.7 93.2 18.1 12.5 21.0 -13.5 •11.3 42.6 •7.4 -3.7 46,9 
10.2 115.0 -2.2 -10.0 96.0 19.9 12.8 20.5 -12.8 -10.7 42.8 •5.2 -3.9 46.7 
10.2 117.0 -1.3 -9.9 96.2 18.8 13.9 22.9 -12.5 -11.1 44.7 •4.7 -2.9 50.8 
10.5 118.0 -1.5 -8.5 97.3 19.0 14.5 23.8 -13.2 -9.7 46.3 -4.2 -3.0 51.2 
10.8 119.0 -1.6 -8.9 100.8 19.7 15.4 22.7 -12.0 -10.3 47.7 •3.3 -3.2 55.5 
10.9 121.0 -1.8 -9.0 104.0 17.4 14.8 26.6 -13.3 -11.4 49.4 -6.1 -4.1 56.5 
11.0 122.0 -2.5 -10.9 104.7 18.8 13.8 27.8 -12.6 -9.2 49.4 •6.6 -3.7 58.6 
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11.3 123.0 -1.8 -10.2 108.4 17.7 15.2 29.6 -13.4 -11.5 50.0 -6.3 -4.2 59.2 
11.4 125.0 -2.7 -10.7 109.9 16.7 17.6 27.7 -12.5 -9.9 51.9 -7.4 -3.6 59.5 
11.6 126.0 -3.3 -11.0 111.0 18.3 17.8 28.3 -12.1 -9.8 53.8 -6.1 -3.6 61.3 
11.9 126.0 -1.7 -11.7 107.5 18.6 17.1 23.6 -14.0 -9.6 52.2 -7.3 -3.5 59.0 
12.1 129.0 -3.3 -11.2 114.9 17.7 16.9 17.9 -13.7 -10.6 53.4 -7.5 -4.1 63.0 
12.2 129.0 -3.8 -11.9 114.9 18.8 17.1 19.1 -13.8 -11.0 54.3 •6.6 -3.1 61.5 
12.4 132.0 -4.7 -12.7 118.8 19.2 20.0 20.9 -13.3 •10.9 56.6 -5.9 -2.8 61.3 
12.7 132.0 -5.6 -12.1 119.7 19.5 20.7 20.7 -13.1 -11.5 57.3 -4.3 -4.0 62.5 
12.8 133.0 -3.5 -12.8 121.2 21.3 21.5 21.3 -12.0 -9.3 58.3 -4.0 -3.0 64.5 
13.0 135.0 -3.9 -12.7 123.8 20.9 20.4 22.6 -12.6 -11.3 60.3 -5.7 -3.7 64.3 
13.4 136.0 -4.3 -13.1 127.3 21.5 21.5 25.2 -12.2 -10.8 61.5 -3.3 -3.5 66.4 
13.6 138.0 -3.5 -13.7 129.0 21.6 23.0 28.3 -12.1 -9.2 64.5 -2.6 -2.2 68.1 
13.6 138.0 -6.1 -13.7 131.0 20.9 22.8 27.7 -12.5 -11.8 62.9 -1.7 -2.6 67.4 
13.9 140.0 -5.1 -13.4 135.5 22.5 23.7 29.6 -11.8 -10.4 66.6 -2.1 -2.3 68.7 
14.1 140.0 •5.5 -12.9 134.4 21.8 25.3 29.3 -ll.O -11.2 66.9 -2.7 -1.9 67.6 
14.2 142.0 -5.5 -12.9 136.4 22.5 25.2 33.5 -10.7 -11.9 67.4 -0.7 -1.9 67.3 
14.4 143.0 -5.6 -13.4 135.1 21.5 24.4 35.9 -11.3 -12.0 66.9 •0.3 -1.9 67.8 
14.7 143.0 -4.6 -12.8 137.7 23.4 25.6 37.2 -10.8 -11.1 68.3 0.7 -0.5 68.3 
14.8 144.0 -2.9 -11.7 139.4 24.3 28.2 38.3 -10.3 -9.7 69.9 1.4 -0.4 71.2 
15.1 146.0 -4.2 -11.6 142.0 24.1 25.4 39.0 -9.4 -11.2 69.2 -0.3 -0.7 70.5 
15.3 147.0 -4.6 -11.6 142.0 24.6 27.0 43.6 -9.3 -10.2 72.1 1.3 0.9 72.2 
15.4 148.0 -5.1 -11.3 143.1 24.8 27.6 47.0 •8.1 -9.3 74.1 4.2 -0.2 73.0 
15.9 150.0 -3.8 -11.0 146.4 25.2 29.1 48.1 -7.6 -11.0 73.9 6.6 0.7 70.8 
15.9 151.0 -4.2 -10.0 147.7 26.6 30.2 49.8 -6.8 -9.2 73.4 9.3 1.6 73.0 
16.1 152.0 -2.8 -9.9 150.7 25.2 30.8 50.4 -6.0 -10.1 74.9 7.6 1.9 70.3 
16.4 153.0 -3.5 -9.7 152.3 26.4 32.2 53.0 -4.8 -8.9 77.4 9.7 3.0 74.0 
16.4 154.0 -5.4 -8.8 150.7 26.8 32.6 55.2 -4.3 -8.2 77.0 11.3 2.1 74.6 
16.7 155.0 -4.8 -10.1 152.7 26.4 34.1 53.8 -3.9 -8.8 75.8 10.7 2.9 72.8 
16.9 156.0 -5.0 -10.2 156.8 27.3 34.3 55.7 -3.7 -7.7 77.7 11.8 3.3 74.9 
17.1 158.0 -2.3 -9.5 160.5 28.2 35.4 54.4 -2.0 -9.0 77.9 10.4 4.4 73.4 
17.4 158.0 -3.3 -9.9 160.1 29.2 35.4 54.8 -2.9 -8.0 77.2 10.8 4.0 72.6 
17.5 159.0 -2.9 -8.6 161.8 30.1 37.1 59.2 -2.5 -8.2 77.0 10.9 4.1 73.5 
17.6 160.0 -2.6 -8.8 162.5 31.7 36.4 59.9 -2.9 -7.8 77.4 11.3 4.5 73.1 
17.8 160.0 -1.8 -9.5 163.3 31.2 36.2 58.9 -2.0 -8.1 76.7 10.8 4.7 74.0 
18.0 162.0 -2.7 -9.1 165.5 33.0 37.6 64.2 -0.7 -7.3 80.7 13.2 6.1 75.0 
18.3 163.0 -3.2 -10.0 168.1 32.6 38.2 63.1 -0.2 -6.9 81.8 11.7 5.7 75.8 
18.5 164.0 -3.8 -10.1 168.3 33.5 37.3 64.3 -1.3 -7.9 81.9 10.9 4.7 76.0 
18.7 164.0 -5.0 -10.2 169.6 34.7 38.9 65.9 -0.1 -8.3 82.5 12.5 4.1 75.6 
18.8 165.0 -3.6 -9.9 172.9 35.3 41.2 68.3 -0.1 -7.9 82.8 10.8 5.0 73.3 
19.0 166.0 -3.5 -9.7 173.8 36.0 42.0 69.0 1.0 -7.7 83.5 11.3 5.7 73.7 
19.4 167.0 -3.7 -8.1 178.3 37.6 44.8 70.1 1.5 -8.4 86.3 13.9 6.3 75.2 
19.5 168.0 -3.1 -8.7 177.9 37.0 45.1 70.2 0.3 -7.7 84.2 11.1 5.9 72.2 
19.6 168.0 -3.0 -9.1 176.4 39.5 45.6 71.2 2.2 -7.3 87.0 14.4 7.0 75.0 
19.8 170.0 -2.6 -9.7 179.8 38.6 46.8 72.0 2.3 -8.9 87.3 14.9 6.4 76.2 
20.0 171.0 -3.7 -9.0 187.2 40.0 48.2 73.7 3.8 -9.7 88.2 14.1 6.2 74.4 
20.4 172.0 -3.0 -9.5 189.4 40.7 49.0 74.6 4.4 -9.0 90.1 14.6 7.0 75.8 
20.s 173.0 
20.7 174.0 
20.9 175.0 
21.2 176.0 
21.5 176.0 
21.4 177.0 
21.9 178.0 
21.9 178.0 
22.0 178.0 
22.2 180.0 
22.7 180.0 
22.7 181.0 
23.0 182.0 
23.0 183.0 
23.3 184.0 
23.4 184.0 
23.6 185.0 
23.9 166.0 
24.0 187.0 
24.3 187.0 
24.5 188.0 
24.6 190.0 
25.0 191.0 
25.1 191.0 
25.3 192.0 
2 1 
DL SINKAGE 
0.1 3.0 
0.3 3.0 
0.4 5.0 
0.6 5.0 
0.9 9.0 
1.3 17.0 
1.5 22.0 
1.5 25.0 
1.6 28.0 
1.8 33.0 
2.0 36.0 
2.2 40.0 
2.5 42.0 
2.6 43.0 
3.1 47.0 
3.1 50.0 
-2.9 -7.4 
-2.0 -9.1 
-2.7 -8.1 
-3.0 -7.5 
-2.3 -6.6 
-2.9 -7.0 
-1.6 -6.4 
-1.9 -6.7 
-2.6 -7.0 
-1.8 -6.0 
-1.6 -6.2 
-0.7 -4.8 
-0.4 -5.3 
-0.4 -6.5 
-0.4 -6.5 
1.0 -5.8 
-0.2 -5.6 
-0.7 -5.2 
0.6 -4.9 
1.0 -5.8 
1.1 -6.6 
0.3 -5.9 
1.8 -4.6 
1.1 -5.9 
0.4 -4.6 
SCX SCÏ 
0.0 0.0 
-4.6 -3.3 
-8.8 -11.1 
-8.9 -10.5 
-8.3 -10.6 
-8.2 -9.6 
-8.6 -10.1 
-7.2 -9.8 
-6.3 -9.2 
-8.4 -10.1 
-6.6 -7.2 
-5.6 -8.5 
-5.3 -8.0 
-6.0 -9.4 
-5.6 -9.1 
-5.2 -8.9 
192.4 42.3 
195.5 42.2 
198.7 42.0 
202.4 44.3 
206.3 45.5 
205.2 45.7 
212.4 47.5 
212.2 47.5 
215.4 48.2 
219.1 49.2 
220.0 49.4 
225.9 50.8 
227.2 52.2 
231.5 52.8 
232.6 53.7 
237.2 55.1 
238.5 56.1 
239.1 56.5 
246.9 58.1 
247.8 58.6 
249.5 58.3 
253.2 57.2 
253.2 58.8 
256.0 58.8 
257.1 60.0 
SCZ SCI 
0.0 0.0 
-3.4 -3.3 
-8.7 -8.8 
-8.0 -9.0 
-6.7 -8.6 
-3.4 -7.2 
-1.1 -6.2 
-4.1 -5.6 
-3.2 -4.0 
3.5 -3.0 
5.7 -0.7 
7.9 1.3 
10.0 0.7 
7.9 2.0 
10.7 1.4 
11.8 1.1 
51.5 76.7 
53.2 73.7 
54.4 72.7 
55.0 74.4 
58.3 76.1 
58.0 74.7 
61.5 75.1 
61.2 74.5 
61.7 74.9 
64.5 75.1 
65.2 75.0 
66.8 76.8 
67.5 78.0 
69.6 76.5 
72.3 74.1 
73.2 74.3 
74.2 76.2 
74.4 75.5 
78.4 75.8 
79.1 75.9 
81.2 75.9 
83.9 76.0 
83.5 76.0 
85.1 75.0 
85.5 74.3 
SC2 SC3 
0.0 0.0 
-2.7 -2.6 
-8.7 -10.2 
-9.7 -10.0 
-8.4 -9.4 
-5.1 -7.5 
-4.1 -6.7 
-2.4 -7.2 
-1.3 -6.0 
-0.3 -7.8 
-0.4 -6.8 
0.0 -5.7 
1.3 -4.5 
-0.7 -5.7 
-0.2 -4.2 
1.7 -4.5 
4.5 -8.2 
4.9 -8.9 
5.9 -9.0 
6.3 -9.5 
7.1 -8.6 
6.7 -9.0 
9.3 -9.3 
8.8 -9.0 
9.5 -9.0 
9.3 -7.9 
8.8 -9.8 
10.0 -8.8 
11.5 -8.0 
12.2 -9.9 
12.0 -9.1 
12.5 -9.8 
12.9 -8.7 
12.0 -9.5 
11.3 -10.3 
12.6 -10.1 
13.3 -10.3 
12.7 -10.2 
12.3 -10.6 
13.1 -9.0 
13.5 -9.8 
SDX SDY 
0.0 0.0 
-1.7 -2.4 
-6.7 -8.9 
-8.1 -9.0 
-6.1 -9.6 
-3.1 -9,8 
-3.9 -7.4 
-2.7 -8.0 
-4.6 -6.6 
-2.5 -8.3 
-3.1 -6.9 
-1.3 -8.3 
-2.3 -7.8 
-2.8 -8.1 
-3.8 -7.9 
-4.4 -7.8 
91.4 15.3 
90.0 13.7 
92.2 12.8 
93.3 14.6 
96.1 18.3 
94.0 16.3 
97.0 14.9 
96.3 15.3 
98.2 17.8 
98.0 18.1 
96.3 16.0 
96.8 16.3 
98.7 18.8 
98.2 18.2 
98.9 17.7 
99.4 19.2 
100.8 22.3 
100.8 22.0 
100.8 24.4 
102.7 24.7 
103.1 27.6 
104.3 29.1 
103.6 31.4 
104.1 34.3 
104.6 33.2 
SDZ SOI 
0.0 0.0 
-4.9 -3.3 
-7.9 -12.0 
-10.3 -12.0 
-8.8 -11.7 
•7.4 -8.7 
-5.5 -6.9 
-4.6 -6.2 
-5.1 -3.8 
-4.2 -2.9 
-2.7 0.6 
-1.4 3.1 
-1.8 5.9 
-1.8 6.5 
1.2 8.3 
1.4 11.3 
7.6 75.6 
7.3 74.4 
6.6 71.4 
6.6 74.7 
7.0 76.8 
6.5 73.8 
7.2 71.0 
7.9 73.7 
7.3 74.6 
7.5 76.1 
7.8 72.1 
7.5 71.2 
8.1 74.5 
7.0 71.5 
6.7 70.4 
6.9 70.7 
7.2 71.6 
6.2 70.5 
6.1 69.1 
7.0 70.3 
6.8 70.1 
6.9 68.8 
6.7 67.9 
7.0 69.7 
7.6 68.4 
SD2 SD3 
0.0 0.0 
-3.4 -0.1 
-7.8 -0.6 
-9.1 -1.4 
-8.3 0.8 
-7.6 2.1 
-5.5 3.1 
-5.5 4.4 
-5.0 4.7 
-5.2 3.3 
-4.9 6.9 
-5.2 7.6 
-5.5 8.4 
-5.2 8.3 
-4.7 9.4 
-4.4 10.1 
227 
3.4 52.0 -4.3 -7.8 13.9 0.9 1.7 -1.8 -4.0 -7.4 2.4 11.7 -4.4 10.9 
3.6 56.0 -5.1 -8.3 15.7 1.4 4.5 -2.0 -4.3 -4.7 4.3 11.7 -4.4 12.6 
3.6 57.0 -4.2 -8.3 17.2 0.9 2.6 -2.4 -5.5 -8.0 3.8 8.4 -5.0 9.8 
3.8 60.0 -4.4 -8.7 17.2 1.6 3.5 -2.3 -4.5 -7.5 5.6 10.9 -5.0 9.7 
4.2 63.0 -4.5 -7.9 19.6 2.9 5.0 -1.5 -4.8 -6.7 7.1 11.3 -4.6 11.3 
4.4 66.0 -4.5 -7.0 21.5 4.6 6.3 -2.6 -3.5 -6.0 8.5 10.9 -3.7 12.4 
4.4 66.0 -3.5 -7.9 22.8 4.3 6.3 -1.7 -3.1 -6.3 9.4 12.2 -4.1 12.6 
4.6 69.0 -2.7 -8.5 21.5 5.9 6.3 -0.4 -4.5 -6.9 9.9 11.5 •3.8 11.4 
4.8 72.0 -3.0 -7.8 23.7 7.5 6.5 -1.9 -4.2 -6.9 12.7 9.0 •4.4 14.3 
5.1 73.0 -1.6 -8.7 24.4 8.0 6.9 -3.3 -4.0 -6.6 14.5 9.8 -3.9 13.8 
5.3 75.0 -1.3 -8.3 26.1 8.7 6.4 -1.9 -4.6 -6.0 15.0 7.6 -4.4 14.5 
5.5 78.0 -1.9 -8.4 30.0 10.1 7.3 -2.5 -2.5 -7.4 17.4 7.1 •2.8 13.7 
5.6 79.0 -1.2 -10.1 27.6 8.5 5.2 -5.2 -6.4 -8.1 16.9 4.7 -4.3 15.8 
6.0 81.0 -1.4 -11.8 30.2 9.6 4.2 -5.9 -7.3 -7.9 13.9 5.6 -5.7 15.9 
6.2 83.0 -3.8 -13.0 28.7 7.6 3.0 -6.7 -8.5 -10.4 13.2 2.7 -6.8 16.7 
6.3 85.0 -5.6 -12.3 29.6 8.7 3.7 -6.1 -9.2 -9.3 15.2 1.7 •6.5 17.3 
6.4 87.0 -5.4 -14.1 30.7 9.8 5.3 -6.1 -8.9 -11.7 16.6 0.6 •7.3 19.8 
6.6 90.0 -3.5 -14.6 32.4 9.8 5.8 -5.5 -9.4 -10.7 17.4 1.8 •7.9 18.5 
6.9 90.0 -5.6 -17.1 32.8 9.2 5.6 -5.0 -10.1 -12.5 17,4 1.5 -8.1 19.7 
7.1 92.0 -6.5 -16.3 35.4 10.5 4.1 -5.6 -9.3 •11.9 18.1 -0.6 •8.3 17.7 
7.3 93.0 -5.7 -16.3 35.4 10.5 4.8 -5.8 -10.3 -13.0 17.1 0.4 •8.6 20.9 
7.5 96.0 -7.5 -15.3 38.3 12.6 4.4 -4.3 -9.6 -12.3 20.8 •0.3 -8.3 19.3 
7.6 98.0 -7.1 -16.0 39.3 12.8 4.5 -5.1 -9.4 -12.7 20.6 •0.5 -8.3 18.7 
7.8 101.0 -8.5 -15.8 40.4 13.1 4.9 -4.2 -9.4 -12.4 23.0 0.6 -7.6 20.8 
8.0 102.0 -6.9 -16.0 41.5 14.7 5.2 -5.2 -9.2 -11.4 24.6 2.0 -6.6 21.5 
8.3 103.0 -6.1 -15.7 43.0 14.7 4.4 -5.1 -8.9 -13.0 25.5 3,9 -7.8 22.1 
8.4 105.0 -7.0 -15.3 43.5 14.5 4.9 -5.6 -9.2 -12.9 26.5 4.1 -6.9 21.8 
8.7 106.0 -5.3 -14.6 44.1 16.0 4.6 -6.9 •9.3 -12.8 26.7 4.7 -7.1 22.0 
8.8 108.0 -5.2 -16.3 43.5 16.1 5.2 -6.9 -8.5 -11.7 26.9 5.1 -6.5 21.4 
9.1 110.0 -4.5 -16.2 45.0 16.8 5.9 -5.7 -9.3 -11.6 28.3 4.2 -5.5 22.7 
9.2 111.0 -5.0 -17.5 45.9 15.4 6.4 -4.9 -8.7 -11.8 30.2 5.7 -5.8 23.6 
9.4 113.0 -4.9 -16.5 45.4 15.8 6.0 -4.2 -9.1 -12.5 30.4 3,6 -6.7 23.7 
9.8 115.0 -6.1 -17.2 48.2 15.2 5.4 -1.7 -9.5 -12.6 32.5 2.5 -6.8 22.5 
9.8 116.0 -4.4 -15.8 48.2 15.8 6.2 -1.3 -8.9 -12.2 33.7 2.7 -6.6 22.3 
10.1 117.0 -5.6 -18.4 48.7 15.2 5.5 -0.8 -8.9 -12.0 34.6 2.7 -7.5 22.3 
10.4 120.0 -5.3 -17.3 52.8 14.7 7.3 0.9 -9.7 -11.6 36.1 3.1 -6.4 24.8 
10.4 120.0 -5.6 -18.4 52.8 15.2 7.4 0.3 -8.0 -10.9 37.5 4.7 -6.6 25.7 
10.7 122.0 -6.0 -18.4 55.4 14.9 8.4 0.8 -6.5 -10.2 40.3 7.0 -6.5 28.1 
10.9 123.0 -5.9 -18.1 55.8 13.5 9.1 1.6 -7.8 -9.6 41.0 6.6 -5.4 28.0 
11.1 126.0 -7.6 -18.5 59.1 11.5 8.7 1.3 -8.1 -10.9 44.5 3.9 -4.9 26.1 
11.2 127.0 -7.0 -18.7 59.7 10.1 9.1 1.9 -8.2 -11.2 45.0 3.2 -4.4 26.6 
11.4 129.0 -7.0 -18.6 62.1 10.3 8.9 0.7 -8.7 -10.9 46.4 3.6 -5.5 26.5 
11.6 129.0 -5.2 -19.0 62.4 10.5 8.7 0.0 -8.4 -12.1 46.4 3.9 -4.4 30.5 
12.0 132.0 -7.3 -20.4 64.7 10.3 10.1 0.0 -8.9 -11.0 48.5 8.7 -4.3 32.6 
12.1 132.0 -7.0 -20.2 64.3 10.6 9.0 0.3 -9.0 -11.7 50.1 6.6 -3.8 31.5 
12.2 133.0 -4.6 -20.1 67.1 11.0 10.6 0.3 -8.7 -10.8 51.0 8.1 -4.0 32.8 
228 
12.S 135.0 -6.8 -19.7 68.2 10.5 11.6 1.9 -9.2 -11.1 51.3 8.9 -5.5 34.3 
12.6 136.0 -6.3 -19.5 69.3 10.3 IL 2 3.8 -9.2 -12.0 51.7 8.3 -4.4 33.9 
12.8 138.0 -6.9 -19.1 70.4 10.3 11.7 6.8 -9.6 -12.4 51.5 8.7 -4.2 35.1 
13.3 140.0 -8.1 -19.3 73.9 9.8 14.7 8.1 -9.3 -12.0 53.1 11.6 -2.8 37.1 
13.2 140.0 -7.6 -19.4 74.5 8.7 14.7 9.6 -8.7 -13.4 54.8 13.5 -3.1 39.2 
13.4 141.0 -8.1 -19.0 75.2 8.0 14.7 8.9 -9.9 -12.9 55.7 13.0 -2.5 38.0 
13.8 142.0 -7.0 -19.4 77.6 8.3 14.8 8.0 -9.1 -12.6 57.1 12.3 -2.8 38.1 
14.0 144.0 -7.1 -18.5 78.4 9.1 14.7 9.2 -9.8 -11.6 60.2 12.5 -2.6 38.7 
14.0 144.0 -7.1 -19.7 77.3 8.7 16.5 10.6 -10.0 -11.6 60.8 11.7 -1.6 38.7 
14.2 145.0 -7.7 -19.6 77.6 9.9 17.4 9.7 -8.5 -11.3 61.5 13.7 -1.7 40.0 
14.5 147.0 -9.2 -19.5 79.9 9.9 18.4 13.0 -8.7 -10.9 61.6 15.3 -2.2 42.6 
14.9 149.0 -11.3 -19.3 82.1 11.2 18.2 14.6 -7.7 -10.9 64.1 17.2 -0.7 45.5 
14.8 150.0 -12.1 -18.9 82.1 13.1 17.5 16.6 -8.6 -9.4 65.1 17.4 -0.8 45.8 
15.1 151.0 -11.3 -19.7 85.4 11.4 18.1 16.8 -7.9 -10.2 66.0 18.3 -0.5 46.8 CO 
152.0 -10.9 -19.6 86.5 13.5 18.7 16.1 -8.2 -11.0 67.2 17.1 0.1 47.7 
15.4 153.0 -11.1 -17.5 87.1 15.8 20.5 17.8 -8.8 -10.2 67.6 16.8 0.3 48.3 
16.0 155.0 -8.5 -18.0 90.1 16.0 22.2 17.7 -7.8 -10.1 71.3 17.2 1.5 50.8 
16.2 156.0 -11.1 -17.6 92.1 17.5 22.7 18.4 -7.8 -8.4 72.3 19.3 1.3 50.8 
16.0 156.0 -12.2 -19.5 91.0 16.5 21.5 17.0 -8.5 •8.6 71.3 17.8 1.6 50.9 
16.3 157.0 -11.7 -19.9 92.8 16.8 21.9 15.7 -9.3 -8.9 71.8 16.5 0.9 50.9 
16.7 159.0 -9.4 -18.1 97.3 18.8 24.3 17.5 -8.6 -7.9 75.1 15.5 2.2 53.1 
16.6 160.0 -8.9 -18.4 98.0 18.4 23.9 18.6 -8.6 -8.9 75.3 15.1 1.9 54.5 
16.8 160.0 -12.4 -17.9 98.4 19.3 23.0 19.4 -9.2 -9.3 74.2 15.5 1.1 52.2 
17.0 161.0 -11.1 -18.7 100.1 17.5 24.9 22.3 -10.4 -8.8 75.6 15.0 1.4 53.0 
17.3 163.0 -10.9 -17.3 101.9 18.3 23.5 25.0 -9.3 -7.9 79.5 15.7 3.2 56.5 
17.4 164.0 -12.2 -17.3 103.6 17.4 23.8 27.3 -9.4 -8.9 78.9 14.0 3.0 56.1 
17.6 165.0 -9.5 -17.3 106.0 19.0 25.6 27.4 -9.2 -8.3 78.9 15.7 3.9 59.0 
17.8 166.0 -10.9 -18.3 105.6 19.8 25.4 27.5 -8.3 -6.7 80.2 17.7 4.9 59.0 
18.1 167.0 -11.1 -17.9 106.9 19.1 25.0 29.8 -9.4 -6.7 82.8 18.1 5.4 59.4 
18.2 169.0 -10.6 -16.9 108.8 20.4 27.3 31.4 -9.0 -7.0 85.1 16.2 6.0 61.1 
18.7 170.0 -12.4 -16.9 111.9 19.7 28.3 36.7 -9.4 -4.7 90.3 22.5 5.9 63.9 
18.7 170.0 -12.5 -17.9 110.6 19.3 28.0 36.5 -8.4 -6.9 89.8 21.1 6.7 61.3 
18.8 171.0 -12.1 -18.5 113.2 20.0 27.8 36.0 -8.3 -7.1 90.8 20.0 6.3 63.2 
19.0 173.0 -11.8 -16.6 114.5 21.3 30.2 36.9 -7.8 -4.7 95.0 19.2 8.4 64.7 
19.2 173.0 -12.2 -18.7 115.3 18.8 29.0 34.6 -7.7 -5.2 93.6 19.9 6.7 64.9 
19.5 173.0 -11.1 -17.1 117.7 19.0 32.4 36.6 -8.2 -5.5 96.8 19.6 8.6 65.4 
19.7 176.0 -10.3 -16.6 120.3 18.3 31.2 41.0 -7.8 -5.5 101.8 21.0 8.8 66.5 
19.9 177.0 -11.3 -17.6 120.1 17.5 32.8 40.9 -7.8 -6.2 99.7 21.0 8.8 67.8 
20.0 178.0 -11.3 -17.5 121.2 17.4 34.0' 41.6 -8.8 -6.4 100.6 22.4 9.2 66.6 
20.3 178.0 -10.9 -15.9 121.2 17.0 33.9 43.9 -9.0 -5.8 101.7 23.2 9.1 68.5 
20.6 179.0 -12.9 -17.5 122.5 16.1 35.6 46.2 -7.8 -4.9 103.6 24.2 10.3 69.2 
20.7 180.0 -11.1 -16.8 126.0 16.8 37.8 47.0 -8.6 -5.9 103.8 24.4 9.8 69.7 
20.8 181.0 -12.5 -16.1 126.0 15.6 39.0 48.1 -8.5 -5.5 106.7 24.9 11.4 68.7 
21.0 182.0 -11.8 -15.5 129.7 15.4 40.9 48.7 -8.1 -4.4 109.0 28.1 12.6 70.3 
21.2 183.0 -12.7 -17.3 131.0 15.2 41.6 54.7 -7.9 -3.5 111.1 29.1 13.0 71.6 
21.6 185.0 -11.0 -16.1 133.6 15.1 42.6 56.8 -7.9 -3.3 112.7 32.2 12.9 71.8 
229 
21.6 185.0 -12.7 -16.0 131.8 15.2 42.3 55.4 -8.4 "4.6 111.4 30.8 12.4 69.2 
21.9 186.0 -12.4 -15.8 131.4 14.9 46.7 56.4 -7.5 -3.1 114.2 33.0 13.5 72.4 
22.3 187.0 -11.0 -14.7 132.5 . 15.6 46.9 58.0 -7.0 -4.1 114.6 33.7 12.9 73.3 
22.2 187.0 -11.3 -14.8 133.8 15.2 47.8 61.0 -7.5 -3.4 115.6 33.6 10.4 73.3 
22.5 187.0 -11.3 -14.6 135.1 15.4 49.4 63.1 -7.9 -4.1 117.0 35.0 10.4 73.0 
22.6 189.0 -10.0 -13.2 136.2 16.1 52.0 64.5 -8.2 -3.9 118.3 36.0 11.1 74.5 
23.1 190.0 -10.1 -15.1 139.4 18.3 55.8 66.2 -6.0 -4.6 123.5 37.3 11.8 76.5 
23.2 190.0 -10.9 -14.7 139.4 18.3 56.8 67.3 -7.0 -3.5 123.8 38.2 12.7 76.4 
23.2 191.0 -9.4 -13.7 139.9 18.6 57.6 65.2 -7.7 -4.3 123.8 36.9 14.6 76.9 
23.4 192.0 -10.0 -13.3 141.6 19.0 58.0 68.1 -7.9 -4.7 124.9 36.1 14.2 76.5 
23.6 193.0 -10.7 -13.4 144.0 18.8 59.7 70.0 -8.4 -2.2 125.1 42.5 15.4 79.1 
23.9 194.0 -9.6 -12.9 146.0 20.9 62.8 72.4 -7.0 -1.8 127.3 44.7 17.1 79.3 
24.2 195.0 -8.8 -13.3 147.0 19.5 64.6 70.9 -7.4 -3.4 129.6 44.7 17.7 78.8 
24.3 196.0 -8.9 -14.1 146.2 18.8 65.3 70.4 -8.6 -2.8 128.2 45.3 16.7 77.8 
24.6 197.0 -9.2 -12.2 146.2 20.6 68.6 73.4 -8.5 -1.5 130.0 48.4 17.7 79.7 
24.6 198.0 -9.8 -12.7 148.1 21.1 69.1 77.1 -8.2 -2.0 132.9 50.0 18.9 78.9 
24.9 199.0 -10.8 -12.2 148.6 21.4 70.7 77.6 -8.1 -1.2 134.3 52.3 18.9 80.0 
25.1 200.0 -7.5 -11.9 151.4 22.7 73.2 79.2 -7.7 -0.8 136.4 51.9 19.6 81.2 
DL SINKAGE sex SCÏ scz SCI SC2 SC3 SDX SDY SDZ SDl SD2 SD3 
0.1 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 6.0 0.2 -2.6 -3.7 -2.3 •0.7 -2.3 -0.2 -1.0 -0.4 0.3 -1.2 0.9 
0.5 6.0 -6.8 -9.7 -8.9 -8.9 -7.4 -10.0 -7.3 -8.4 -6.7 •9.1 -8.2 0.2 
0.6 6.0 -9.0 -11.5 -9.3 -9.2 -8.4 -10.8 -7.6 -7.7 -7.5 -8.7 -8.1 0.4 
0.9 13.0 -9.1 -10.0 -7.4 •8.0 -7.8 -8.4 -7.9 -9.4 -7.7 -8.6 -7.9 1.0 
1.0 18.0 -7.9 -10.6 -5.0 -8.7 -7.4 -9.6 -7.6 -8.9 -6.7 •9.0 -7.9 1.9 
1.3 23.0 -7.7 -8.9 -2.6 -8.5 -5.6 -7.1 -5.5 -8.3 -6.7 -5.4 -7.2 5.7 
1.5 24.0 -9.3 -11.1 -3.0 -6.9 -6.4 -6.2 -6.2 -8.1 -6.5 -4.9 -7.9 5.8 
1.6 28.0 -7.6 -10.9 0.2 -7.1 -4.3 -4.6 -5.7 -8.2 -6.0 -5.7 -7.1 5.8 
1.8 32.0 -3.9 -12.7 0.9 -6.9 -3.9 -6.5 -6.2 -10.5 •4.4 -8.0 -7.9 6.4 
2.0 35.0 -10.8 -18.3 -2.2 -11.9 -8.1 -10.9 -12.1 -14.3 -9.1 -11.3 -13.7 6.4 
2.3 37.0 -13.0 -21.9 -4.1 -14.5 -9.8 -12.4 -13.3 -17.2 -9.3 -11.2 -15.0 6.7 
2.4 39.0 -12.2 -22.2 -4.1 -12.2 -11.4 -13.3 -13.0 -18.0 -10.2 -13.2 -14.9 8.0 
2.7 41.0 -15.7 -23.7 -5.2 -13.1 -12.8 -12.9 -15.2 -17.7 -10.5 -10.9 -15.6 9.7 
2.8 44.0 -15.5 -23.8 -5.2 •12.6 -12.4 -12.7 -15.0 -17.7 -10.3 -10.9 -16.8 10.5 
3.1 45.0 -15.1 -25.2 -3.5 •13.1 -13.4 •12.8 -15.1 -18.0 -11.0 -9.6 -16.9 10.3 
3.2 49.0 -14.6 -25.2 -1.5 -12.1 -12.1 -12.5 -14.8 -17.4 -7.7 -10.4 -16.0 12.9 
3.4 52.0 -14.8 -25.7 -1.1 -11.7 -14.1 -13.2 -16.6 -19.9 -8.4 -11.2 -17.2 13.5 
3.7 55.0 -15.6 -26.4 0.0 •12.4 -14.6 -11.1 -17.4 -20.0 •7.4 -9.8 -17.1 14.0 
3.9 57.0 -13.8 -25.3 1.1 -12.1 -14.3 -10.4 -16.8 -19.8 •6.8 -8.5 -17.1 15.5 
4.1 58.0 -14.9 -26.1 1.1 -11.0 -14.9 -10.0 -18.1 -20.4 •6.1 -8.9 -17.3 14.8 
4.3 61.0 -14.2 -26.2 3.5 -10.1 -16.1 -9.7 -17.5 -20.7 •4.7 -7.5 •17.3 17.3 
4.5 63.0 -13.4 -25.2 4.6 -8.7 -15.2 -11.9 -17.6 -20.4 •3.7 -5.4 -16.3 17.2 
230 
4.7 66.0 -14.5 -26.3 4.4 -8.7 -15.2 -11.6 -17.9 -19.6 -2.1 -4.2 -16.3 18.9 
4.9 68.0 -13.1 -25.5 5.0 -9.6 -15.4 -10.6 -18.3 -20.5 -0.9 -3.4 -15.8 18.6 
5.0 70.0 -12.9 -26.2 5.2 -9.4 -15.6 -12.9 -18.3 -20.8 -0.4 -2.4 -16.3 20.5 
5.3 73.0 -13.2 -26.4 6.5 -8.5 -15.8 -11.5 -17.8 -20.7 1.0 -1.2 -15.3 20.6 
5.4 74.0 -12.8 -25.6 6.5 -7.1 -17.0 -10.1 -17.5 -19.8 2.1 1.8 -15.7 21.9 
5.6 76.0 -14.6 -26.7 7.6 -6.4 -16.4 -11.6 -17.6 -19.8 4.9 2.2 -15.7 22.2 
6.0 79.0 -13.2 -27.6 10.2 -5.7 -17.7 -14.1 -17.9 -20.5 4.3 3.1 -15.9 25.7 
6.1 80.0 -13.4 -27.8 9.3 -5.5 -17.0 -16.5 -18.0 -20.2 4.2 2.5 -15.3 24.3 
6.2 81.0 -13.5 -27.5 9.8 -5.0 -17.2 -16.3 -17.9 -19.9 4.3 2.1 -15.5 26.0 
6.4 84.0 -14.0 -27.4 12.0 -5.0 -16.4 -14.3 -18.7 -19.8 6.1 6.0 -13.9 26.9 
6.8 86.0 -13.9 -27.0 13.3 -5.0 -15.8 -14.3 -17.8 -20.1 7.3 5.5 -13.4 27.5 
7.0 89.0 -13.0 -27.0 14.8 -3.2 -15.3 -15.1 -18.6 -20.9 8.9 5.1 -14.5 28,0 
7.1 89.0 -13.4 -26.8 16.9 -4.5 -15.3 -15.1 -18.4 -21.2 8.9 6.4 -13.4 27.8 
7.2 90.0 -13.7 -26.5 17.6 -2.9 -15.2 -13.8 -17.2 -19.6 9.9 7.7 -13.0 30.2 
7.4 92.0 -14.1 -26.4 19.3 -2.5 -14.5 -13.6 -17.9 -19.2 11.2 8.3 -13.4 31.2 
7.6 93.0 -10.0 -27.7 19.1 -2.5 -14.0 -14.1 -18.6 -20.5 9.9 7.8 -13.2 31.7 
7.8 95.0 -13.9 -26.7 21.7 -1.6 -13.2 -9.3 -17.0 -19.6 12.4 5.9 -12.1 31.7 
8.1 97.0 -12.8 -26.9 21.9 -1.8 -12.9 -9.5 -18.2 -20.0 12.7 3.7 -12.1 33.3 
8.3 99.0 -10.9 -26.6 23.9 0.0 -11.2 -9.3 -18.6 -18.8 12.7 3.6 -10.8 34.1 
8.5 101.0 -10.5 -27.0 26.1 0.1 -11.0 -7.5' -18.8 -20.6 14.7 2.2 -10.0 37.3 
8.6 102.0 -10.5 -26.7 27.6 0.1 -10.5 -5.7 -19.6 -20.5 14.7 2.5 -10.5 38.1 
8.B 104.0 -12.2 -27.5 28.0 0.8 -9.7 -7.4 -19.0 -20.1 15.5 1.1 -10.0 38.8 
9.2 106.0 -11.5 -27.8 31.7 2.4 -7.9 -5.5 -17.9 -19.7 16.9 1.9 -9.4 40.5 
9.2 107.0 -10.9 -26.2 32.6 4.6 -8.2 -3.0 -18.8 -18.1 16.4 0.0 -8.8 41,6 
9.4 108.0 -9.7 -27.0 35.2 5.4 -5.8 -3.3 -17.7 -19.1 19.2 -3.8 -7.4 43.3 
9.8 110.0 -10.8 -25.7 36.5 6.2 -4.8 -2.3 -18.2 -19.2 20.2 -5.8 -6.9 44.7 
9.9 111.0 -9.9 -25.2 37.8 8.3 -4.4 -0.6 -18.3 -18.2 22.2 -7.7 -6.7 44.9 
10.2 114.0 -9.2 -25.7 41.9 9.3 -2.4 0.6 -17.6 -17.6 22.7 -9.5 -7.2 46.2 
10.3 114.0 -9.3 -26.3 41.7 9.7 -2.3 1.2 -18.5 -17.6 24.1 -8.4 -6.6 47.2 
10.5 115.0 -9.0 -25.8 40.6 9.9 -2.1 0.2 -19.2 -20.1 23.6 -10.0 -6.5 46.7 
10.6 116.0 -8.2 -26.2 43.4 11.5 0.0 -1.6 -18.5 -18.7 24.1 -10.4 -6.1 47.3 
10.8 119.0 -9.6 -25.2 43.7 13.8 2.3 2.2 -17.8 -16.7 26.4 -9.6 -5.1 50.8 
11.4 121.0 -8.1 -25.8 43.7 13.4 2.5 2.3 -17.5 -19.4 27.8 -10.1 -4.8 49.9 
11.3 121.0 -6.8 -26.2 45.0 14.1 3.7 2.8 -17.7 -18.3 28.3 -10.4 -4,0 52.0 
11.5 122.0 -7.8 -25.8 43.7 13.8 4.2 1.8 -17.7 -18.0 27.2 -10.0 -3.9 50.7 
12.0 125.0 -5.6 -24.7 49.5 15.2 6.8 1.3 -16.5 -17.9 32.0 -5.8 -2,4 53.4 
11.9 125.0 -9.1 -25.6 48.7 15.7 5.9 0.1 -17.4 -18.4 30.6 -6.7 -2,3 53.2 
12.1 126.0 -5.4 -25.4 50.0 15.2 7.5 0.5 -15.8 -18.0 33.0 -5.2 -3.0 54.4 
12.3 127.0 -7.7 -24.4 51.5 14.5 8.1 0.6 -16.8 -17.9 34.6 -4.8 -2.3 55.7 
12.5 128.0 -10.1 -25.3 51.9 15.2 8,0 -1.5 -16.8 -17.2 33.9 -5.3 -2.2 55.1 
12.6 130.0 -6.1 -24.4 56.5 18.2 11.2 0.9 -16.4 -16.8 39.1 -5.9 -1.1 58.2 
C
O
 
131.0 -5.9 -24.6 57.3 18.5 11.2 0.5 -15.6 -17.3 41.0 -5.1 -0.5 57.1 
13.0 131.0 -8.3 -25.2 56.0 19.1 10.7 -0.4 -16.6 -17.1 38.8 -4.9 -0.9 56.0 
13.2 135.0 -5.2 -23.1 60.4 19.3 13.9 -1.7 -15.2 -17.0 41.6 -3.5 0.5 57.5 
13.6 135.0 -5.2 -22.7 61.5 19.4 14.2 -1.2 -16.4 -16.8 43.1 -2.9 1.0 58.9 
13.6 136.0 -5.7 -22.4 62.3 19.8 14.1 0.6 -15.6 -15.9 44.9 -2.6 1.3 58.4 
231 
13.8 136.0 -6.6 -23.5 62.5 18.7 13.5 0.7 -15.6 -17.6 44.9 -1.9 2.4 57.3 
14.1 138.0 -6.7 -22.7 65.8 18.5 16.4 0.8 -15.8 -16.0 46.8 1.3 2.2 59.9 
14.2 139.0 -6.7 -20.8 67.3 18.9 17.6 2.2 -14.7 -14.5 48.4 1.9 2.3 61.3 
14.5 140.0 -6.2 -22.2 69.3 18.0 17.6 2.2 -15.5 -16.0 49.1 2.3 2.3 60.3 
14.7 141.0 •6.3 -22.5 69.7 18.2 17.1 1.8 -14.7 -16.2 49.8 3.3 2.6 62.1 
14.9 142.0 -4.7 -20.6 72.1 17.1 17.7 0.7 -15.2 -15.6 51.0 4.9 3.1 61.0 
15.0 144.0 -4.1 -20.6 74.7 16.8 18.9 1.3 -15.4 -16.2 51.7 4.5 3.3 64.0 
15.3 145.0 -4.3 -20.0 76.0 18.5 20.0 2.4 -14.5 -14.2 54.0 6.7 4.2 65.3 
15.6 146.0 -5.5 -19.4 76.9 18.5 20.3 2.5 -14.7 -13.3 54.1 9.5 4.4 64.4 
15.6 146.0 -4.7 -19.5 77.3 18.7 21.0 3.4 -15.0 -13.7 55.0 10.1 4.8 64.9 
15.9 148.0 -4.8 -18.5 81.4 20.7 21.1 5.3 -14.5 -13.0 57.3 13.9 6.9 66.5 
16.0 149.0 -4.6 -17.8 81.4 21.2 22.0 7.7 -14.7 -13.8 57.8 15.3 6.5 67.4 
16.3 150.0 -4.5 -18.8 83.6 22.4 22.1 8.8 -14.5 -13.1 59.4 15.7 6.9 68.5 
16.4 151.0 -3.6 -16.3 84.9 23.3 24.2 10.6 -14.4 -11.6 61.5 16.8 8.4 68.8 
16.7 153.0 -3.1 -16.7 88.8 24.9 25.7 9.9 -13.1 -11.6 63.2 17.0 8.1 67.7 
16.8 153.0 -2.7 -14.9 91.0 27.2 26.7 12.5 -14.3 -10.9 64.3 17.3 8.7 69.5 
17.0 155.0 -2.9 -15.5 92.7 27.7 26.8 10.4 -13.7 -11.6 63.4 17.7 6.8 67.6 
17.2 155.0 -1.7 -14.1 93.8 30.2 28.4 10.9 -13.7 -11.2 64.3 18.5 8.4 68.9 
17.6 157.0 -2.7 -14.2 95.8 31.1 27.9 9.6 -13.4 -10.2 66.7 21.3 7.7 70.7 
17.6 157.0 -1.7 -13.2 95.8 30.8 29.3 11.7 -13.9 -11.5 66.9 19.3 8.2 68.8 
17.8 158.0 -1.5 -12.1 96.9 32.7 30.3 15.3 -12.8 -11.2 68.5 21.2 9.0 70.7 
18.2 160.0 -2.2 -12.1 99.5 35.5 32.2 15.1 -12.9 -10.4 68.3 21.8 9.7 71.0 
18.3 160.0 -2.5 -12.6 99.5 38.0 32.1 17.4 -12.7 -10.0 70.7 21.0 10.4 72.1 
18.5 162.0 -1.5 -12.0 101.9 38.7 32.3 17.8 -13.6 -11.0 70.4 20.4 11.0 70.2 
18. y 162.0 0.2 -11.6 102.9 39.2 33.9 18.5 -12.4 -9.8 72.5 21.9 12.3 72.2 
19.0 164.0 1.3 -9.7 108.1 40.5 37.4 16.1 -12.0 -9.4 75.5 22.1 13.5 73.4 
19.2 164.0 -0.8 -9.9 108.4 40.3 36.7 17.3 -12.4 -10.3 77.2 22.7 12.6 74.2 
19.4 165.0 -0.1 -10.7 108.8 41.9 37.0 16.0 -12.7 -8.8 77.6 24.2 14.1 73.3 
19.6 166.0 -0.8 -9.7 111.0 42.6 39.5 17.8 -12.3 -9.0 79.1 24.3 14.8 72.9 
19.9 167.0 -0.4 -9.0 111.6 43.0 39.9 20.0 -12.2 -7.9 81.4 24.9 15.3 73.2 
20.0 169.0 0.3 -9.5 114.2 44.4 40.0 21.2 -12.1 -7.1 83.8 26.9 17.0 74.1 
20.0 169.0 -0.6 -8.9 114.4 44.9 40.4 20.9 -11.7 -7.7 83.7 27.5 17.4 74.7 
20.3 170.0 3.3 -6.8 117.3 45.4 43.0 19.4 -11.4 -7.2 86.1 26.6 18.0 76.5 
20.5 171.0 2.2 -6.5 116.4 45.6 43.1 20.7 -11.8 -7.2 86.6 24.9 IB.O 75.3 
20.7 172.0 1.6 -6.0 117.9 43.8 45.6 19.2 -11.5 -7.7 89.8 24.6 18.5 74.2 
20.9 173.0 1.8 -6.3 117.3 47.0 45.2 19.0 -11.1 -8.2 88.7 26.1 19.6 76.5 
21.2 175.0 1.1 -4.8 120.3 49.3 46.9 20.1 -11.2 -7.4 93.1 26.9 20.4 76.5 
21.2 175.0 1.9 -4.8 121.4 49.3 47.0 19.2 -11.7 -8.7 94.3 25.9 20.0 77.3 
21.5 176.0 0.5 -5.1 121.6 49.7 47.9 19.5 -11.5 -7.4 95.0 27.8 20.7 79.1 
21.8 176.0 0.5 -3.6 123.6 51.1 48.5 20.7 -11.1 -6.3 97.5 27.1 21.9 80.1 
22.0 177.0 0.9 -3.1 125.1 52.5 48.6 20.2 -11.2 -7.2 97.8 26.4 23,0 78.4 
22.0 177.0 1.1 -3.6 126.2 51.5 49.5 21.1 -11.1 -6.7 98.7 27.9 23.1 78.8 
22.5 179.0 1.3 -3.4 126.6 47.9 47.1 20.3 -13.1 -8.2 100.8 25.5 23.4 78.9 
22.5 179.0 0.3 -4.3 127.3 44.7 46.9 21.1 -13.9 -8.2 101.7 26.0 24.2 79.6 
22.7 180.0 -0.5 -3.9 126.4 41.9 46.4 18.1 -14.3 -10.1 99.0 25.7 22.9 78.0 
22.9 181.0 -1.6 -5.7 126.4 38.7 46.5 17.8 -15.0 -10.8 99.2 24.1 23.2 79.1 
232 
23.1 182.0 1.8 -5.0 127.3 36.6 47.7 20.5 -14.3 -10.3 103.2 25.4 22.5 80.8 
23.3 183.0 -0.5 -6.0 129.9 35.2 48.6 21.8 -13.6 -11.6 105.0 24.5 22.7 80.7 
23.4 184.0 0.8 -4.6 131.4 34.6 50.3 24.7 -14.3 -9.8 102.9 22.3 24.0 81.2 
23.6 185.0 -1.2 -4.8 133.1 31.3 52.5 22.5 -13.9 -8.9 102.2 24.5 25.3 81.1 
23.9 185.0 0.9 -4.6 135.3 31.3 53.1 22.7 -14.9 -10.2 102.0 24.0 25.3 82.8 
24.1 187.0 -1.4 -5.5 139.2 27.2 52.9 26.2 -15.0 -10.5 106.2 22.4 26.9 83.0 
24.3 188.0 -1.5 -5.7 137.9 27.0 52.9 24.9 -15.6 -10.0 106.4 22.9 26.3 83.1 
24.5 188.0 -2.1 -5.8 140.7 24.9 53.5 28.3 -14.9 -9.7 108.3 20.5 28.1 83.4 
24.6 189.0 0.0 -5.2 143.3 23.7 55.6 29.4 -14.7 -10.6 107.1 20.8 29.0 82.2 
24.8 191.0 0.0 -4.5 144.6 22.8 55.1 35.0 -15.8 -9.0 109.5 21.2 28.1 84.0 
25.0 191.0 -1.3 -5.1 145.5 22.3 57.3 34.4 -15.1 -8.8 111.6 21.8 28.9 83.2 
3 
DL SINKAGE sex SCÏ SCZ SCI SC2 SC3 SDX SDY SDZ SDl SD2 SD3 
0.1 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 -2.0 -4.8 -5.4 -3.1 -4.3 -2.9 -4.7 -4.5 -4.0 -4.5 -5.9 -5.1 1.4 
0.7 -3.0 -8.6 -11.0 -7.4 -7.1 -7.6 -9.0 -8.2 -7.2 -8.4 -10.1 -7.2 0.2 
0.6 27.0 -8.1 -9.3 0.6 -3.0 -1.5 -2.4 -5.4 -7.4 -3.5 -3.7 -6.5 5.0 
1.0 31.0 -7.6 -9.9 4.3 -2.8 -1.2 -1.8 -2.5 -7.2 -3.0 0.1 -6.3 7.6 
1.1 35.0 -6.7 -9.4 7.8 -1.6 -0.5 -2.1 -1.2 -7.0 -0.9 1.7 -6.0 9.4 
1.3 37.0 -5.0 -8.3 11.3 -1.4 0.3 1.2 -1.5 -6.7 0.0 1.1 -7.1 7.6 
1.5 38.0 -6.4 -8.2 11.9 -0.5 0.2 2.2 -0.9 -6.0 1.9 1.0 -6.5 10.9 
1.7 41.0 -6.3 -9.2 14.5 -0.4 3.7 0.9 -0.4 -5.9 3.5 4.6 -6.4 14.0 
1.9 44.0 -5.9 -9.7 17.6 -1.3 4.7 1.5 -1.8 -6.6 4.4 4.7 -6.2 15.3 
2.0 45.0 -3.7 -8.6 19.9 1.6 4.8 3.1 -2.5 -6.4 4.9 2.8 -5.7 16.7 
2.2 48.0 -4.7 -8.7 22.3 0.7 7.5 2.4 -2.6 -6.6 7.0 9.3 -5.2 19.3 
2.5 52.0 -5.1 -8.4 26.7 1.8 10.3 3.1 -1.3 -6.5 8.4 11.1 -5.5 24.8 
2.6 53.0 -4.6 -7.3 29.3 2.8 11.1 5.2 -2.5 -5.6 10.2 8.8 -4.8 26.1 
3.1 57.0 -4.8 -6.5 30.1 3.5 11.9 3.6 -3.5 -5.6 11.9 7.6 -6.0 27.4 
3.0 58.0 -4.0 -6.9 32.3 4.1 13.8 2.8 -3.9 -6.4 13.1 4.2 -6.3 25.6 
3.2 60.0 -2.9 -5.9 34.3 5.3 15.8 5.7 -3.0 -5.3 12.1 5.2 -5.7 26.7 
3.4 61.0 -3.9 -6.1 34.5 6.4 16.7 6.2 -2.6 -3.9 14.3 6.6 -5.4 29.8 
3.6 64.0 -4.3 -4.8 35.4 7.4 19.2 6.7 -2.8 -4.0 16.3 5.9 -4.9 30.8 
3.9 66.0 -4.8 -5.8 38.6 8.5 18.4 4.9 -3.3 -5.1 17.8 4.1 -4.7 31.6 
4.0 69.0 -4.0 -3.8 41.0 10.4 19.2 6.2 -3.7 -4.2 19.6 3.7 -4.0 34.3 
4.3 72.0 -4.2 -4.9 43.4 12.6 18.3 10.0 -4.0 -2.7 21.5 3.7 -3.9 35.1 
4.5 73.0 -3.8 -2.9 44.7 12.9 18.5 9.5 -3.1 -4.4 20.3 4.5 -3.0 34.8 
4.7 76.0 -4.7 -3.2 46.6 15.0 17.7 8.9 -3.4 -3.7 21.3 3.8 -3.4 33.6 
4.9 78.0 -3.6 -2.2 48.6 16.1 16.2 9.2 -4.3 -3.7 21.5 1.0 -3.4 33.2 
5.2 80.0 -4.2 -2.8 51.0 16.8 16.7 9.5 -4.4 -2.9 22.4 4.1 -3.2 35.1 
5.4 82.0 -2.6 -2.5 54.0 18.2 17.9 9.5 -3.2 -3.0 23.6 3.2 -1.9 35.9 
5.5 84.0 -4.0 -1.5 52.7 18.2 15.8 9.1 -4.7 -4.8 23.8 1.8 -3.3 36.4 
5.6 85.0 -4.0 -2.7 53.2 17.3 15.6 8.2 -5.9 -4.3 21.5 -0.8 -3.6 35.6 
5.9 87.0 -4.3 -3.4 54.9 19.3 13.4 7.8 -5.7 -5.5 24.0 -0.6 -3.1 36.9 
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6.1 89.0 "3.6 -3.8 56.9 19.6. 12.5 en
 
•6.8 -5.6 23.4 -1.1 -4.5 36.0 
6.2 91.0 -4.2 -3.3 59.2 19.5 12.3 6.7 -6.5 •6.4 26.1 -1.3 -3.4 35.7 
6.4 92.0 -2.3 -3.7 60.8 20.9 12.8 7.9 -6.4 -5.8 26.4 •0.6 -3.8 37.3 
6.7 95.0 -2.9 -3.0 61.0 18.6 11.3 8.0 •6.6 -5.7 26.4 0.0 -4.4 35.6 
7.0 96.0 -2.4 -3.8 62.5 21.2 10.6 10.5 -6.6 -4.7 27.1 2.5 -3.7 36.3 
7.1 98.0 -2.6 -4.2 64.2 22.1 9.7 8.2 -7.1 -5.9 28.3 1.8 •3.9 34.8 
7.2 100.0 -2.4 -3.8 67.5 25.1 10.0 10.4 -5.9 -5.0 29.9 3.9 -3.2 37.5 
7.4 100.0 -2.2 -5.7 68.6 24.2 9.7 10.4 -4.8 -4.9 32.3 6.6 -2,2 37.7 
7.6 102.0 -3.1 -5.0 69.4 24.8 9.8 11.3 -5.6 -4.1 33.7 6.2 -2.4 37.7 
7.9 105.0 -3.9 -3.2 71.4 26.5 7.6 11.1 -6.7 -5.4 34.1 7.9 -3.1 37.3 
8.1 106.0 -3.4 -4.3 73.4 26.4 7.7 11.2 -5.9 -4.8 35.1 8.9 -2.2 39.1 
8.5 108.0 -3.1 -3.3 76.0 26.0 7.3 11.8 •6.3 -6.2 36.9 10.2 -2.2 40.4 
8.5 109.0 -2.9 -3.4 78.4 26.2 7.1 12.4 -6.2 -6.3 39.7 9.7 -1.7 40.7 
8.7 111.0 -3.5 -4.3 79.0 25.1 7.0 12.6 -5.7 -5.2 39.7 10.4 -2.1 41.8 
8.9 112.0 -2.6 -3.8 82.9 25.5 7.6 12.4 -6.6 -4.7 41.4 11.7 -1.8 43.1 
9.2 114.0 -2.5 -4.1 84.0 25.6 6.8 12.7 -6.6 -5.6 42.0 12.3 -2.1 43.4 
9.3 115.0 -2.6 -3.4 85.3 26.0 7.3 12.8 -5.9 -5.2 43.5 14.0 -1.9 43.4 
9.6 117.0 -2.3 -4.1 89.6 24.9 6.9 11.8 •5.2 -5.9 44.9 14.6 -1.7 44.6 
9.7 118.0 -1.6 -5.3 89.2 23.7 7.3 11.3 •6.7 -6.3 46.8 13.9 -1.6 43.2 
9.9 120.0 •2.5 -6.6 90.7 21.8 8.9 11.3 -7.7 -7.7 48.1 13.7 -1.2 45.0 
10.1 121.0 -3.0 -7.8 90.7 21.6 8.7 11.8 -8.4 -6.5 47.5 14.4 -1.2 44.8 
10.3 123.0 -3.3 -7.3 92.9 22.6 9.7 9.8 -7.3 -7.6 48.8 12.7 -0.9 44.9 
10.6 123.0 -4.0 -8.3 93.8 22.1 9.3 10.0 -7.9 -7.6 48.9 . 12.3 •1.0 44.0 
10.7 126.0 -2.6 -9.2 98.3 21.4 10.8 9.7 -7.9 -9.7 52.4 14.5 -0.4 45.3 
10.9 127.0 -2.9 -8.6 101.4 22.5 10.5 12.3 -8.7 -8.1 53.1 16.8 -1.2 45.9 
11.3 128.0 -2.5 -9.5 102.0 23.5 12.0 12.0 -8.6 -7.7 54.0 16.2 -0.7 45.2 
11.4 130.0 -3.0 -9.5 105.5 21.9 14.4 12.4 -8.3 -8.7 56.5 17.4 -0.7 46.3 
11.5 131.0 -2.1 -9.9 106.4 22.5 14.2 14.9 -8.1 -7.3 57.5 18.1 -1.3 47.8 
11.7 132.0 -1.6 -9.5 107.4 24.4 14.4 17.2 -8.9 -6.4 58.2 19.5 -0.1 47.3 
11.8 134.0 -3.1 -9.7 110.1 22.8 15.3 17.6 -8.2 -7.5 60.8 21.0 -0.3 47.5 
12.1 135.0 -3.6 -10.3 112.7 23.3 17.7 17.9 -8.8 -7.5 64.1 21.0 0.2 49.1 
12.5 136.0 -4.0 -10.6 116.1 22.6 19.1 20,0 -8.9 -7.5 64.5 18.7 -0.7 50.3 
12.7 138.0 -4.1 -11.3 117.0 22.8 19.0 21.2 -9.1 -7.2 64.3 20.4 -1.0 50.8 
12.8 139.0 -3.5 -11.0 119.0 24.8 20.9 21.8 -8.6 -8.5 65.2 21.3 -0.8 52.0 
13.0 140.0 -2.4 -10.7 119.4 25.5 22.1 22.6 -8.6 -8.0 64.5 22.8 0.1 52.5 
13.1 141.0 -3.0 -11.2 121.3 25.8 23.8 22.0 -7.5 -8.8 66.6 23.3 0.9 53.3 
13.4 142.0 -3.2 -11.3 123.3 24.1 23.8 23.4 -8.6 -7.6 68.0 24.7 1.0 52.8 
13.5 143.0 -3.4 -12.1 124.0 26.7 26.2 23.9 -8.2 -8.0 69.0 26.2 -0.2 55.0 
13.7 144.0 -2.6 -11.5 124.8 26.4 28.8 22.9 -7.3 -7.0 71.8 26.5 0.4 54.7 
14.2 147.0 -2.2 -12.9 127.4 27.6 30.1 22.7 -9.1 -7.8 72.0 25.3 -0.6 56.7 
14.1 146.0 -4.4 -13.4 127.4 28.5 29.8 21.9 -9.0 •9.0 72.2 24.6 -0.2 55.3 
14.3 147.0 -4.5 -14.4 127.6 28.1 32.1 22.1 -10.1 -9.4 72.4 24.3 -0.6 54.8 
14.5 149.0 -3.1 -14.0 128.5 30.2 32.9 22.9 -8.9 -8.5 75.7 24.6 •0.3 57.2 
14.7 151.0 -3.6 -13.4 130.5 30.6 35.1 22.7 -9.1 -9.1 78.5 26.0 •1.1 58.4 
14.9 151.0 -4.1 -13.5 130.2 31.7 36.6 23.3 •9.4 -8.1 79.3 28.1 -0.5 57.1 
15.1 153.0 -4.6 -13.3 132.2 31.8 37.8 24.0 •9.8 -8.6 78.6 28.8 -1.0 59.1 
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IS.2 153.0 -3.7 -14.0 133.3 32.2 39.8 23.3 -9.5 -10.1 81.4 26.1 -0.2 59.4 
15.4 155.0 -4.7 -13.7 133.3 32.9 40.9 23.3 -9.3 -10.1 82.8 26.9 -0.2 60.6 
15.6 156.0 -2.7 -13.5 134.2 34.5 42.0 24.4 -9.8 -9.2 84.1 28.3 0.7 62.6 
15.9 158.0 -4.2 -14.2 136.5 34.8 44.3 23.2 -9.5 -10.3 85.8 28.4 0.9 62.0 
16.1 159.0 -6.2 -14.4 137.0 33.3 45.1 22.6 -9.9 -10.4 86.0 27.7 0.1 63.0 
16.3 159.0 -4.2 -14.4 137.6 32.9 45.8 21.7 -9.7 -11.3 86.0 27.6 -0.2 64.3 
16.5 160.0 -5.2 -15.9 138.7 33.8 49.1 23.2 -9.2 •10.0 87.0 28.3 0.4 64.6 
16.6 161.0 -4.4 -15.9 140.5 33.8 49.5 22.6 -10.4 -10.3 86.9 28.5 -0.5 66.0 
16.8 161.0 -4.2 -15.6 141.1 35.7 50.3 22.6 -10.1 -9.8 88.6 29.0 0.5 65.8 
17.0 163.0 -4.5 -14.5 139.6 34.8 51.7 22.3 -10.8 -10.6 88.6 28.5 -0.9 67.9 
17.3 164.0 -3.7 -15.9 141.5 35.6 52.8 23.4 -10.7 -10.5 90.7 28.1 -0.5 67.4 
17.4 166.0 -5.2 -15.8 143.7 34.5 53.2 22.8 -9.7 -11.8 91.8 29.3 0.4 72.9 
17.7 166.0 -3.2 -14.5 145.4 36.3 54.3 24.2 -10.3 -11.7 93.7 31.1 0.6 73.9 
17.9 167.0 -4.8 -15.0 146.1 35.2 54.0 23.5 -9.8 -12.1 94.4 30.8 0.8 74.9 
18.1 168.0 -6.0 -15.7 147.2 34.7 55.3 24.7 -10.4 -11.0 96.8 32.7 0.3 77.3 
18.3 169.0 -3.9 -15.6 149.4 34.3 55.9 25.1 -9.4 -10.2 99.3 33.2 1.6 75.7 
18.4 169.0 -5.1 -16.1 150.7 34.7 55.0 24.1 -9.5 -12.2 98.9 32.1 1.2 76.7 
18.7 172.0 -5.6 -16.5 153.0 35.4 54.6 25.9 -8.8 -10.7 102.1 34.0 1.9 78.5 
18.9 172.0 -4.2 -15.4 154.1 34.7 55.7 25.9 -9.0 -11.3 101.9 33.9 1.7 80.8 
19.1 172.0 -6.7 -15.9 154.6 34.0 53.7 26.0 -9.1 -10.3 102.4 34.0 0.8 80.7 
19.3 174.0 -4.8 -16.3 157.4 34.5 54.9 26.3 -8.1 -12.2 105.4 33.6 2.1 82.5 
'19.7 175.0 -5.3 -15.8 158.3 34.3 53.8 26.7 -8.1 -10.2 106.4 35.6 1.7 84.5 
19.7 176.0 -3.9 -15.8 159.1 33.3 53.4 27.5 -8.5 -10.2 108.7 35.0 2.1 84.8 
20.0 176.0 -6.9 -14.4 159.1 32.9 53.3 28.2 -8.2 -9.8 109.6 37.4 2.1 85.4 
20.1 177.0 -5.1 -15.7 161.3 33.8 54.3 28.3 -7.5 -9.7 110.4 38.8 1.9 87.0 
20.2 178.0 -5.6 -16.6 162.4 32.9 54.3 29.4 -7.7 -10.5 110.3 38.6 2.9 87.5 
20.5 179.0 -5.2 -14.6 163.0 32.0 55.2 30.8 -8.5 -10.1 111.8 37.7 3.1 87.1 
20.6 181.0 -5.2 -12.7 164.6 33.1 53.3 30.4 -8.1 -10.3 113.6 39.5 1.9 68.0 
20.9 182.0 -4.2 -14.9 166.5 30.6 53.5 31.0 -7.2 -10.7 115.7 40.0 2.3 90.0 
21.0 183.0 -4.5 -14.3 167.4 29.7 54.4 32.4 -6.2 -10.5 116.6 41.9 3.5 92.2 
21.3 183.0 -4.3 -14.2 167.4 29.4 54.3 32.1 -7.7 -11.0 116.7 39.2 3.0 91.0 
21.5 184.0 -5.2 -15.5 169.6 28.8 54.7 34.6 -6.6 -9.7 120.1 43.0 3.5 93.8 
21.9 185.0 -3.5 -14.4 170.9 28.7 53.1 34.6 -7.2 -11.0 122.5 42.0 3.5 93.9 
21.9 186.0 -1.9 -13.6 170.4 28.1 53.1 33.7 -6.8 -12.7 122.5 41.0 3.4 94.6 
22.0 186.0 -3.2 -15.2 171.9 28.7 53.4 32.2 -5.9 -11.0 123.6 42.6 3.7 95.5 
22.5 189.0 -1.7 -1.3.7 175.0 26.9 55.4 38.4 -6.2 -11.5 126.3 43.5 3.6 97.6 
22.7 188.0 -1.5 -12.9 175.4 27.1 55.6 39.2 -4.9 -11.3 127.7 43.3 4.9 97.7 
22.6 190.0 -0.7 -13.4 176.3 26.7 55.5 39.8 -6.0 -10.7 128.4 43.5 4.5 98.0 
23.0 190.0 -1.2 -12.6 177.4 24.4 55.6 43.5 -5.4 -10.5 130.4 43.1 5.2 99.5 
23.0 192.0 -1.3 -13.7 177.6 24.4 56.9 43.6 -4.7 -10.6 132.3 41.7 4.9 99.8 
23.3 194.0 -2.3 -11.9 179.3 24.9 56.6 45.3 -5.1 -10.6 135.8 40.2 6.0 101.7 
23.5 194.0 -0.6 -12.4 180.2 25.1 56.2 45.2 -5.5 -11.4 134.4 38.7 5.9 102.2 
23.7 194.0 -0.8 -11.8 179.8 25.1 57.0 46.1 -5.3 -12.1 136.0 38.4 6.0 102.9 
23.9 195.0 -0.7 -13.5 182.8 25.3 58.0 45.8 -5.0 -12.7 137.4 39.3 6.4 103.7 
24.1 195.0 -1.7 -11.9 183.0 26.2 57.4 46.3 -5.0 -12.5 137.5 39.1 6.2 104.5 
24.2 197.0 -0.1 -13.8 184.5 27.6 59.9 46.9 -5.2 -11.7 139.5 41.6 6.8 106.7 
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24.4 198.0 -0.9 -11.4 186.7 30.2 60.'4 48.1 -3.6 -11.6 140.3 42.0 7.4 108.0 
24.6 198.0 0.1 -11.9 186.9 30.8 61.5 48.4 -3.0 -11.3 142.1 41.6 7.8 108.5 
25.0 200.0 -0.5 -11.0 189.7 35.7 64.1 51.3 -3.0 -9.4 144.3 42.4 8.5 109.5 
1 
OL SIRKAGE sex SCY SCZ SCI SC2 SC3 SDX SDY SDZ SDl SD2 SD3 
0.6 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 10.0 -1.6 •0.9 "0.6 0.3 -1.5 -1.6 -2.5 -0.7 -0.3 -2.1 -2.2 -0.1 
0.4 10.0 -2.7 -3.6 -3.0 -2.1 -1.5 -3.1 -1.5 -0.9 -1.4 -2.6 -1.0 -0.1 
0.7 18.0 -7.4 -11.2 "2.6 "3.6 -7.1 -4.5 -6.5 -8.8 -6.4 -11.4 -5.3 0.3 
0.8 24.0 -8.8 -9.9 2.4 -1.3 -3.4 2.9 -5.4 -7.2 -5.0 -9.3 -4.6 1.5 
1.1 28.0 -9.2 -12.4 4.4 -3.6 -0.5 1.9 -4.2 -6.6 -2.9 -7.0 -5.0 2.9 
1.2 35.0 -8.4 -9.9 6.7 -2.7 1.3 5.0 -6.1 -8.6 -2.6 -8.2 -4.6 2.5 
1.5 39.0 -6.8 -8.8 8.0 -0.5 2.3 7.4 -8.1 -6.7 -1.7 -9.1 -4.0 4.7 
1.7 43.0 -5.7 -9.5 9.6 0.5 4.3 8.8 -6.4 -6.7 0.4 -5.6 -3.7 6.2 
1.8 47.0 -7.3 -10.2 9.1 2.8 5.2 9.7 -5.7 -7.3 -0.1 -6.9 -3.4 8.5 
2.2 49.0 -7.3 -9.7 10.7 1.6 4.3 11.3 -5.0 -7.3 -0.3 -6.5 -3.0 9.2 
2.2 55.0 -9.2 -9.0 10.7 1.4 5.3 11.6 -7.9 -7.0 1.8 -7.4 -2.9 9.8 
2.5 57.0 -8.6 -7.9 13.9 1.8 6.2 11.5 -7.4 -7.3 3.4 -7.3 -2.6 9.0 
2.6 57.0 -7.2 -9.0 15.0 2.8 6.8 12.4 -6.7 -6.9 4.8 -5.0 -2.8 10.4 
2.8 64.0 -8.7 -8.0 17.6 3.5 7.8 15.1 -7.1 -7.3 6.5 •3.6 -2.9 10.8 
3.0 66.0 -6.3 -7.1 18.5 4.6 8.6 14.8 -6.5 -6.8 8.1 -3.8 -2.6 9.6 
3.5 72.0 -7.3 -9.2 22.2 6.0 6.4 16.3 -5.6 -7.4 7.9 0.2 -3.1 7.2 
3.6 74.0 -7.1 -7.8 24.5 6.2 6.0 16.2 -6.0 -7.4 9.6 -2.2 -3.3 9.3 
3.6 75.0 -6.5 -8.4 26.5 6.9 6.2 14.8 -4.5 -8.8 8.6 -1.6 -2.S 9.7 
3.9 79.0 -6.1 -8.5 28.2 8.7 8.7 19.0 -4.5 -5.9 10.9 3.0 -1.7 12.2 
4.1 83.0 -5.3 -8.5 28.7 6.9 7.8 19.7 -2.5 -6.6 9.6 4.9 -2.1 11.1 
4.3 83.0 -5.3 -7.8 28.0 7.4 8.6 19.6 -4.5 -7.4 9.3 5.2 -3.1 12.0 
4.5 86.0 -4.5 -7.8 30.6 7.6 9.2 19.6 -6.8 -7.4 10.5 5.7 -3.2 12.8 
4.7 87.0 -5.0 -7.6 30.6 9.0 9.8 20.2 -5.0 -6.6 11.2 5.6 -1.5 13.9 
4.9 90.0 -6.7 -6.6 34.3 8.7 10.9 21.7 -4.7 -7.5 12.4 3.8 -1.6 15.9 
5.1 94.0 -7.3 •7.7 36.5 8.7 10.7 23.4 -4.9 -7.9 14.7 6.0 -1.6 15.1 
5.2 96.0 -6.4 -6.9 38.4 9.0 11.2 22.7 -5.2 -7.7 15.8 4.8 -1.7 13.4 
5.4 96.0 -7.4 -5.9 38.4 8.8 12.6 21.7 -4.9 -5.9 15.6 4.3 -1.1 15.9 
5.7 99.0 -6.6 -6.6 40.8 8.7 13.9 19.6 -3.3 -6.1 16.1 4.6 -0.5 17.6 
5.9 101.0 -4.7 -6.0 41.1 9.0 12.0 18.2 -5.3 -6.9 15.6 2.6 -0.4 16.8 
6.0 102.0 -5.1 "6.3 42.4 7.6 13.4 18.1 -5.7 -6.6 17.5 3.0 0.3 18.7 
6.2 104.0 -4.6 -7.1 43.0 7.4 14.7 17.1 -4.0 -7.6 19.4 4.0 1.1 19.4 
6.5 107.0 "4.2 -6.8 45.2 7.9 15.0 17.8 -3.5 -5.8 19.8 2.6 1.1 20.8 
6.6 110.0 -3.6 -5.5 45.2 7.2 17.1 19.0 -5.2 -6.2 18.7 0.9 -0.1 23.3 
6.9 112.0 -4.1 -6.8 47.8 6.4 18.1 20.9 -5.0 -7.1 21.2 2.5 0.3 24.6 
7.0 114.0 -4.4 -6.0 51.0 6.5 17.5 22.1 -4.5 -6.4 23.1 1.6 0.1 26.2 
7.2 116.0 -5.8 "6.8 52,1 7.4 17.8 22.8 -4.6 -6.7 24.9 3.0 0.0 24.8 
7.4 118.0 -6.1 -6.4 52.1 8.1 19.3 22.7 -4.2 -6.6 26.2 2.3 0.0 24.6 
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7.7 121.0 -5.2 -7.0 55.6 8.8 21.0 19.1 -3.1 -5.2 27.5 4.0 -0.4 26.3 
7.9 122.0 -5.5 -6.9 56.5 10.4 22.0 14.3 -4.3 -5.1 28.7 4.9 •0.8 27.6 
8.0 124.0 -5.4 -6.8 55.2 10.2 23.1 17.3 -5.3 -4.7 29.9 7.2 0.2 27.6 
8.2 124.0 -5.4 -7.4 56.9 11.5 21.4 16.7 -4.5 -7.1 30.1 5.7 0.5 25.1 
8.4 126.0 -4.6 -5.7 57.3 12.0 22.0 15.1 -4.2 -6.7 31.7 4.9 1.1 28.2 
8.7 129.0 -3.8 -5.9 58.4 13.3 26.1 12.2 -6.3 -6.4 35.0 10.2 1.1 30.2 
8.8 130.0 -3.7 -5.8 60.4 15.0 25.7 13.8 -5.0 -6.3 35.5 11.4 2.1 30.3 
9.0 131.0 -4.8 -5.5 60.8 13.6 26.3 13.0 -5.6 -6.7 35.0 11.9 1.3 30.3 
9.3 134.0 -5.4 -7.7 61.7 15.2 27.6 14.7 -6.5 -8.3 36.6 11.3 0.9 32.1 
9.4 135.0 -5.6 -9.1 63.9 15.4 28.7 9.0 -6.9 -7.5 37.3 11.9 1.1 31.7 
9.7 137.0 -6.8 -12.4 64.1 13.8 26.6 16.4 -9.3 -10.8 36.9 12.1 -1.2 35.9 
9.8 139.0 -8.8 -14.8 58.6 11.1 24.8 2.9 -12.7 -14.2 33.2 6.8 -5.7 34.8 
10.0 139.0 -9.4 -15.3 58.2 10.8 23.3 3.0 -13.2 -15.1 32.9 3.9 -6.5 35.0 
10.2 141.0 -10.9 -17.8 57.8 11.7 21.9 2.5 -15.0 -18.3 31.7 4.8 -7.3 34.8 
10.4 142.0 -11.4 -17.7 58.0 10.8 21.9 2.4 -14.2 -17.7 32.5 3.9 -7.6 35.0 
10.6 144.0 -10.9 -18.4 61.0 12.9 22.1 3.0 -14.3 -17.1 34.5 2.8 -6.7 38.5 
10.8 146.0 -11.1 -18.2 62.6 11.8 22.3 7.2 -15.6 -17.9 33.9 -0.3 -7.8 38.4 
11.1 147.0 -9.5 -17.3 64.1 14.1 25.2 11.8 -14.0 -17.6 37.1 -1.0 -6.5 39.5 
11.3 150.0 -9.6 -17.5 67.5 15.2 27.0 14.3 -12.8 -17.2 38.3 0.6 -7.1 41.5 
ll.S 150.0 -10.4 -16.6 69.7 17.5 28.6 18.5 -13.5 -16.1 38.1 1.9 -6.9 42.0 
11.7 151.0 -10.3 -17.6 70.2 17.0 27.6 14.8 -15.9 -19.6 38.3 -2.7 -8.6 42.1 
11.9 152.0 -12.4 -18.4 71.0 17.0 28.8 14.0 -15.2 -18.5 39.5 -2.2 -7.3 41.3 
12.0 154.0 -10.5 -17.3 71.5 20.3 29.4 13.0 -17.0 -18.8 38.0 -5.5 -8.1 43.0 
12.2 156.0 -9.3 -17.9 72.8 20.2 30.8 12.1 -17.1 -20.5 38.3 -7.9 -7.7 42.0 
12.4 157.0 -11.2 -17.8 74.1 20.3 32.3 9.0 -15.6 -18.3 39.2 -5.6 -7.5 42.4 
12.6 158.0 -10.7 -17.9 76.4 20.7 34.7 8.6 -15.6 -19.6 40.8 -7.0 -8.8 41.2 
2 
DL SINKAGE ! sex SCÏ SCZ SCI SC2 SC3 SDX SDÏ SDZ SDl SD2 SD3 
0.3 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.3 12.0 0.6 0.4 0.2 1.1 0.7 0.1 0.7 0.4 -1.4 -0.5 0.8 -0.2 
0.4 12.0 4.0 1.0 -1.3 1.1 0.1 0.8 0.2 0.2 -1.5 -0.1 1.1 0.6 
0.6 13.0 3.2 1.3 2.4 1.8 1.9 1.7 0.4 1.4 -0.2 1.0 1.0 1.2 
1.0 16.0 5.9 1.9 7.8 5.5 4.4 4.8 1.4 2.2 0.7 1.0 2.1 2.9 
1.1 23.0 5.9 4.2 12.8 6.4 8.7 11.6 5.1 3.3 2.1 4.3 5.1 4.4 
1.2 26.0 6.9 4.4 14.8 7.1 9.0 15.4 4.3 3.8 2.6 6.4 4.3 5.5 
1.4 28.0 8.2 5.4 14.8 10.0 10.9 17.4 6.0 4.9 4.9 7.3 4.9 4.9 
1.7 32.0 9.3 8.5 20.4 12.8 13.0 18.8 8.9 4.8 7.4 10.3 7.6 6.8 
1.8 34.0 10.6 11.2 22.8 15.8 13.8 22.8 10.8 7.4 8.8 13.2 8.6 9.1 
2.1 37.0 13.5 10.8 27.4 17.9 17.3 24.1 13.1 7.8 10.9 15.3 10.1 8.8 
2.3 40.0 15.8 12.1 30.4 18.6 17.2 26.9 14.2 8.8 13.1 15.3 11.7 12.0 
2.5 42.0 13.2 9.4 31.3 17.4 16.0 26.2 10.6 7.4 10.9 12.5 9.4 12.3 
2.8 45.0 10.4 8.4 31.3 17.4 13.6 27.6 9.9 6.4 10.9 11.2 8.4 13.9 
3.0 48.0 13.0 7.4 31.5 18.1 12.4 27.3 7.9 4.6 10.7 8.7 6.9 15.3 
237 
3.0 49.0 10.6 7.7 33.9 17.7 13.3 28.1 7.8 4.1 11.9 10.6 6.6 15.9 
3.2 53.0 11.4 8.3 35.0 18.1 14.8 30.5 5.9 6.1 11.6 11.6 6.4 16.6 
3.5 53.0 11.9 7.8 35.6 17.6 14.0 30.1 6.1 4.3 11.2 10.4 6.3 15.3 
3.6 55.0 13.0 7.7 37.4 17.9 14.5 31.0 6.8 4.5 11.7 11.6 6.6 15.9 
3.9 58.0 13.7 10.8 40.4 20.4 17.5 34.8 9.2 6.5 15.2 12.2 7.8 19.1 
4.1 61.0 12.8 10.3 43.2 21.5 17.5 37.2 9.4 6.0 17.5 15.1 7.3 21.3 
4.3 61.0 12.9 10.9 42.6 21.6 17.7 36.2 9.3 6.5 15.6 14.1 7.8 20.0 
4.5 65.0 13.4 11.6 46.5 23.6 20.0 42.3 11.3 8.0 18.2 17.6 7.8 22.5 
4.6 68.0 15.7 10.7 47.2 22.5 19.6 40.7 10.8 6.1 16.8 15.4 7.8 22.8 
4.9 70.0 15.0 10.8 45.8 23.9 19.6 39.5 10.4 6.1 17.3 13.5 7.3 23.0 
5.2 73.0 12.7 9.8 48.2 23.0 21.2 39.9 10.9 6.9 18.4 14.0 7.3 24.7 
5.3 74.0 13.1 10.8 49.1 23.4 21.7 40.8 11.0 6.1 16.8 14.8 6.7 25.0 
5.4 75.0 13.0 10.6 50.6 24.1 22.6 41.8 10.3 6.6 19.9 15.0 6.1 25.7 
5.7 77.0 14.6 9.5 53.7 23.4 23.5 40.3 11.5 5.9 19.2 15.3 5.3 27.2 
5.8 80.0 14.7 10.9 55.2 23.9 24.3 35.0 10.2 6.0 21.0 14.5 5.6 28.3 
6.0 80.0 14.6 10.4 56.5 24.8 25.5 35.5 10.1 7.4 20.5 16.3 6.1 28.0 
6.3 82.0 15.3 11.1 57.8 26.6 25.4 38.0 10.5 6.7 21.2 14.9 5.6 28.1 
6.4 83.0 15.7 11.5 60.4 25.3 26.4 39.7 10.3 5.2 21.3 15.1 6.5 30.3 
6.6 85.0 15.2 10.4 61.3 25.9 26.1 42.8 11.8 6.4 23.1 16.5 6.6 30.2 
6.9 87.0 15.2 10.0 63.2 26.4 27.0 44.2 10.5 6.1 22.2 17.4 6.6 32.0 
7.1 88.0 15.8 11.2 64.5 26.9 26.3 46.0 11.6 6.4 24.0 20.0 7.0 33.5 
7.2 90.0 15.4 11.0 64.7 28.2 27.0 45.5 11.0 7.4 24.1 20.6 6.8 34.1 
7.5 91.0 15.8 11.8 65.4 28.5 27.1 45.8 10.8 7.4 24.5 20.2 6.4 34.6 
7.7 93.0 15.1 12.2 67.3 30.5 28.8 44.8 11.0 7.0 26.4 21.5 6.3 34.2 
7.9 95.0 15.3 11.9 68.2 31.0 29.7 46.2 11.8 8.1 28.2 24.4 7.2 37.6 
8.1 96.0 15.1 13.3 69.3 32.2 29.0 47.4 10.9 8.1 26.4 23.7 6.6 37.1 
8.5 98.0 15.8 13.7 73.2 33.5 28.9 48.8 11.7 6.5 27.8 24.6 6.2 37.7 
8.4 99.0 17.0 13.1 77.1 34.4 31.3 48.2 12.7 7.1 29.4 26.1 6.6 39.6 
8.6 101.0 14.0 12.4 76.2 34.7 30.8 48.5 11.7 8.4 29.0 26.2 6.0 38.9 
8.9 102.0 14.8 12.4 77.8 35.8 31.8 48.7 12.9 7.7 30.3 26.9 6.5 39.0 
9.0 104.0 14.8 11.6 82.8 35.6 32.7 52.3 13.1 7.8 32.0 26.6 6.7 39.3 
C
O
 
106.0 16.6 14.6 85.4 36.3 34.2 53.2 12.9 10.1 35.1 30.4 6.3 38.8 
9.4 106.0 15.0 12.9 86.0 36.7 33.0 52.4 12.6 8.8 32.9 27.6 7.8 38.4 
9.7 108.0 16.0 15.0 88.2 37.6 33.9 50.1 13.0 8.1 34.8 27.4 6.6 39.8 
9.8 110.0 17.9 15.3 90.1 39.0 34.8 52.3 12.6 7.8 35.5 28.8 7.2 38.2 
10.1 111.0 17.5 14.3 91.9 39.5 35.7 51.8 13.9 8.4 36.2 28.9 8.0 41.5 
10.3 112.0 17.3 14.3 95.1 41.1 37.8 53.5 12.8 10.5 38.6 29.9 7.4 41.8 
10.5 113.0 16.9 16.2 97.3 42.7 38.1 54.5 13.8 11.0 39.7 28.5 8.8 43.0 
10.7 114.0 16.8 14.9 96.2 43.4 37.2 53.4 13.5 10.0 38.1 29.5 7.2 43.0 
10.8 116.0 17.5 16.1 100.8 45.0 39.8 56.1 13.2 10.0 40.4 26.6 7.2 40.5 
11.0 118.0 17.1 14.1 100.8 45.2 39.0 54.9 11.6 8.9 40.2 26.1 7.1 43.3 
11.3 119.0 16.0 15.3 99.9 43.6 38.5 53.3 11.1 7.3 38.3 24.6 6.8 41.3 
11.7 120.0 17.5 13.7 102.3 45.7 39.4 55.0 11.7 8.5 41.1 27.4 7.7 44.7 
11.8 122.0 16.5 14.4 102.3 44.8 38.6 53.1 10.7 8.1 40.9 26.6 7.8 44.7 
11.9 123.0 16.2 14.2 101.2 45.3 39.0 52.4 10.9 7.7 41.1 27.0 5.7 44.1 
12.2 125.0 17.8 15.8 108.0 49.4 40.9 55.5 11.3 9.8 44.2 25.2 8.1 45.5 
238 
12.3 125.0 18.4 15.8 106.9 50.1 41.0 56.4 10.3 7.6 44.2 25.1 7.5 45.4 
12.4 126.0 18.3 15.4 108.6 49.9 42.0 55.8 10.0 8.2 43.0 26.9 8.7 46.6 
12.7 129.0 18.6 16.2 112.1 52.6 44.1 56.1 10.3 8.6 44.2 26.6 7.8 48.0 
3 
DL S1NXA6E sex SCY SCZ SCI SC2 SC3 SDK SDY SDZ SDl SD2 SD3 
0.0 11.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 13.0 -8.5 -7.6 -6.9 -4.6 -8.5 -8.7 -8.3 -8.1 -8.7 -11.7 -6.1 0.2 
0.4 14.0 -10.9 -8.9 -8.0 -5.8 -7.5 -8.5 -9.4 -8.4 -8.2 -12.7 -8.0 -1.5 
0.6 24.0 -12.6 -16.3 •8.2 -5.0 -14.3 -12.4 -16.9 -14.3 -14.7 -21.4 -13.0 "0.0 
0.8 29.0 -12.1 -17.1 -2.8 -4.4 -15.3 -12.4 -16.1 -16.3 -13.8 -21.0 -12.9 1.1 
1.1 31.0 -13.4 -15.7 -2.1 -1.6 -15.9 -11.2 -15.8 -15.5 -13.3 -20.5 -12.2 -0.7 
1.2 40.0 -12.6 -16.4 4.8 -1.4 -13.3 -10.6 -14.5 -15.3 -8.2 -17.3 -11.2 1.9 
1.4 41.0 -11.3 -17.1 6.3 -1.6 -11.9 -12.4 -14.6 -14.3 -7.0 -16.3 -10.6 2,4 
1.7 48.0 -12.4 -17.9 7.4 -4.4 -13.3 -14.0 -17.0 -17.7 -8.0 -16.4 -12.8 6.7 
1.8 49.0 -12.7 -18.0 7.6 -4.6 -13.7 -14.4 -18.5 -17.1 -8.4 -18.7 -13.0 5.9 
2.1 54.0 -13.6 -19.9 8.7 -6.4 -12.3 -15.6 -18.7 -18.6 -8.0 -16.8 -13.6 6.8 
2.3 56.0 -13.3 -18.7 8.5 -7.6 -11.9 -15.4 -19.5 -19.4 -7.0 -18.7 -14.0 4.9 
2.6 59.0 -13.5 -19.4 7.2 -6.6 -10.5 -14.0 -19.5 -17.8 -5.9 -16.7 -13.0 7.8 
2.7 62.0 -13.1 -19.3 9.8 -6.6 -9.1 -12.4 -19.3 -18.2 -3.8 -16.7 -12.2 7.6 
2.8 67.0 -12.3 -19.2 11.8 -6.7 -6.7 -11.5 -10.2 -19.3 -3.3 -19.2 -11.0 9.7 
3.1 69.0 -11.6 -19.8 12.6 -6.2 -5.4 -10.6 -19.2 -17.8 -1.9 -10.6 -10.0 7.7 
3.2 71.0 -11.2 -19.7 13.7 -6.6 -4.4 -9.6 -17.8 -19.3 -0.2 -17.2 -10.6 10.8 
3.5 72.0 -10.9 -19.1 14.8 -7.3 -3.6 -9.6 -18.2 -19.4 0.9 -16.4 -9.9 11.4 
3.6 75.0 •11.5 -18.4 14.8 -5.7 -2.2 -10.1 -17.9 -19.1 0.5 -15.0 -10.2 12.5 
3.9 78.0 -13.6 -18.3 13.3 -6.0 -3.0 -8.7 -19.3 -19.4 0.4 -13.0 -11.0 11.1 
4.1 81.0 -11.8 -19.0 17.0 -6.4 -0.8 -8.3 -19.0 -19.6 3.2 -13.2 •10.1 11.1 
4.3 83.0 -10.2 -18.7 18.3 -5.3 1.6 -8.3 -18.8 -19.8 3.0 -13.5 -9.3 13,1 
4.5 88.0 -11.7 -18.4 20.2 -3.4 2.8 -6.9 -17.4 -18.2 6.7 -11.2 -7.5 14.9 
4.8 88.0 -11.4 -19.8 22.0 -4.4 4.2 -7.1 -18.4 -19.1 7.5 -11.0 -7,7 14.2 
4.9 90.0 -11.5 -19.4 19.3 -4.4 2.6 -6.7 -19.4 -18.7 5.8 -12.8 -8.2 14.2 
5.1 92.0 -10.8 -18.6 23.0 -3.0 4.8 -6.7 -18.7 -18.0 9.1 -11.4 -6.4 15.0 
5.3 95.0 -13.0 -19.7 23.3 -3.5 4.0 -5.8 -18.9 -19.7 8.9 -10.1 -5.5 15.0 
5.6 97.0 -11,4 -19.1 23.0 -3.0 5.4 -5.8 -17.9 -19.1 10.3 -11.3 -5,0 15.8 
5.6 99.0 -12.0 -20.8 22.8 -3.0 3.2 -4.2 -19.7 •19.8 10.2 -12.2 -6.0 13.4 
5.9 100.0 -11.4 -19.3 25.4 -1.6 5.9 •3.7 -17.3 •17.8 14.7 -12.3 -4,8 15.4 
6.1 104.0 -11.8 -19.5 26.9 -1.6 3.6 -5.3 -18.4 •19.5 15.1 -13.1 -3,7 16.1 
6.2 105.0 -11.9 -19.2 28.0 -1.8 3.4 -3.9 -10.7 -19.9 15.2 -13.6 -5,2 14.2 
6.4 107.0 -10.9 -20.3 26.9 -2.1 3.2 -2.8 -10.4 -19.1 15.1 -15.6 -4,0 16.6 
6.7 110.0 -12.1 -20.5 27.8 -0.9 1.0 -1.0 -19.0 -19.8 16.8 -16.0 -4,8 17,9 
6.9 110.0 -11.1 -18.9 28.5 -0.5 1.8 0.9 -19.6 -19.5 18.4 -17.4 -3,9 10,1 
7.0 113.0 -10.9 -19.1 30.6 0.2 0.4 0.9 -19.1 -20.1 18.4 -17.3 -4,8 19,2 
7.3 113.0 -11.2 -20.0 33.0 0.2 2.4 0.9 -10.9 -20.8 20.3 -19.0 -4,8 19,2 
7.6 117.0 -12.5 -19.1 34.5 1.6 1.2 3.6 -18.7 -18.9 22.4 -20.4 -5.1 21.2 
239 
7.8 119.0 -11.8 -21.2 35.2 1.8 1.8 2.5 -19.2 -19.9 23.3 -20.5 CO
 
20.8 
7.9 120.0 -12.4 -19.1 37.4 2.3 1.4 4.3 -19.6 -18.9 23.3 -19.6 -5.8 22.6 
8.3 120.0 -13.9 -20.4 36.5 2.5 1.0 3.6 -19.6 -19.4 24.2 -20.1 -5.8 22.3 
8.3 123.0 -11.5 -20.9 36.3 1.9 1.0 2.9 -19.8 -20.7 22.8 -22.2 -4.7 24.0 
8.5 124.0 -10.2 -18.8 39.8 2.3 3.8 5.5 -18.4 -19.9 25.4 -22.8 -4.8 26.6 
8.7 126.0 -11.0 -19.5 39.5 3.7 1.2 5.7 -19.0 -20.0 25.6 -22.5 -5.1 24.0 
9.0 128.0 -11.0 -18.1 42.8 7.3 3.8 8.7 -20.1 -17.3 30.1 -20.2 -3.5 26.6 
9.1 129.0 -10.2 -19.4 43.7 5.7 2.8 7.3 -20.0 -17.6 29.8 -20.5 -4.6 26.1 
9.2 130.0 -11.1 -19.1 42.6 6.4 3.0 8.2 -20.7 -18.4 29.4 -21.0 -6.4 25.2 
9.5 132.0 -9.9 -19.1 42.6 6.9 3.6 8.9 -20.5 -18.1 29.9 -19.7 -4.3 27.5 
9.7 134.0 -10.0 -20.2 47.1 8.5 5.0 8.7 -19.0 -18.6 32.4 -17.8 -4.9 26.1 
9.9 134.0 -8.8 -18.4 46.7 9.0 5.2 9.3 -20.2 -18.1 31.5 -17.3 -3.9 27.8 
10.0 135.0 -9.8 -18.9 46.9 9.2 5.5 9.6 -20.8 -19.2 31.0 -17.6 -5.7 27.5 
10.2 136.0 -9.1 -20.7 46.9 8.7 4.0 9.3 •21.9 -19.2 31.2 -18.2 -6.3 26.7 
10.6 139.0 -9.0 -17.8 51.5 10.3 7.7 9.6 -19.8 -19.0 36.1 -15.5 -5.1 28.7 
10.7 139.0 -9.7 -19.0 49.7 9.4 6.1 9.8 -21.4 -17.3 33.6 -14.7 -6.5 27.5 
10.9 142.0 -6.3 -19.1 50.2 11.2 6.7 12.8 -20.7 -19.2 36.2 -12.8 -5.6 29.0 
11.1 142.0 -7.4 -19.2 50.6 11.3 6.3 13.7 -20.5 -18.7 36.2 -12.9 -4.8 30.8 
11.2 144.0 -8.4 
C
O
 C
O
 
52.1 12.4 7.5 15.3 -20.7 -17.0 38.3 -8.5 -5.4 29.4 
11.4 146.0 -8.5 -17.4 53.6 14.0 7.9 15.1 -20.0 -17.4 39.9 -7.1 -5.1 28.7 
11.7 146.0 -5.8 -18.0 54.7 13.8 8.3 15.5 -20.0 -17.5 40.4 -7.3 -4.2 30.1 
12.0 147.0 -8.9 -18.9 55.8 13.5 7.5 13.7 -20.1 -18.1 41.3 -6.5 -2.9 29.6 
12.0 149.0 -8.3 -17.7 58.2 13.1 9.5 13.2 -20.0 •17.8 42.4 -3.0 -4.2 30.0 
12.3 151.0 -6.7 -17.7 59.7 14.0 12.5 13.7 -19,6 -16.9 43.4 -1.3 -2.0 28.3 
12.4 153.0 -6.1 -18.8 60.2 13.3 11.9 12.5 -20.6 -17.5 44.1 -1.6 -1.5 26.6 
12.9 155.0 -5.4 -17.9 63.2 12.9 12.5 14.1 -20.7 -17.6 45.0 0.4 -2.1 28.1 
S 2 2 1 
DL CO
 1 § SCY SCZ SCI SC2 SC3 SDK SDY SDZ SDl SD2 SD3 
0.2 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 2.0 -10.5 -10.2 -7.3 -8.8 -8.7 -8.4 -9.2 -7.6 -10.6 -11.4 -9.6 -3.2 
0.4 3.0 -10.8 -11.9 -6.9 -8.7 -8.1 -10.0 -8.6 -9.7 -9.4 -12.1 -8.5 -2.2 
0.6 6.0 -12.1 -12.7 -5.8 -8.5 -8.4 -8.8 -8.9 -8.4 -10.6 -10.2 -10.0 0.5 
1.0 10.0 -9.6 -11.5 -1.0 -7.1 -5.9 -6.1 -5.8 -9.4 -8.7 -8.6 -8.7 0.1 
1.1 16.0 -12.1 -11.7 5.0 -6.9 -6.4 -4.1 -8.6 -10.4 -8.0 -10.5 -8.9 • 1.3 
1.3 18.0 -10.8 -12.2 8.7 -8.0 -6.4 -3.7 -6.8 -8.9 -6.8 -10.5 -9.3 2.3 
1.4 22.0 -11.8 -12.9 12.0 -8.5 -10.6 -4.3 -6.7 •9.5 -6.3 -14.3 -9.9 4.2 
1.7 27.0 -12.2 -12.7 12.0 -6.7 -13.1 -0.5 -7.0 -9.8 -6.1 -15.4 -10.4 4.7 
1.9 29.0 -12.6 -12.9 13.1 -7.3 -12.0 0.3 -6.8 -9.9 -5.6 -14.0 -11.3 5.5 
2.3 33.0 -12.7 -13.7 14.4 -5.3 -9.8 -2.0 -4.4 -10.0 -5.6 -12.0 -11.3 7.2 
2.3 36.0 -12.3 -13.0 13.5 -5.3 -9.3 1.3 -4.6 -9.0 -3.5 -9.5 -10.8 9.3 
2.5 36.0 -13.2 -13.3 14.4 -5.1 -10.0 1.6 -5.4 -9.7 -2.4 -11.6 -11.1 8.1 
2.7 40.0 -12.6 -12.5 17.2 -3.9 -7.4 0.7 -6.4 -9.5 -1.0 -7.4 -11.0 9.5 
3.0 44.0 -12.2 -14.1 16.1 -3.7 -6.5 3.1 -5.8 -10.0 -1.0 -2.2 -11.1 12.1 
240 
3.3 45.0 -12.5 -13.7 16.5 -3.0 •6.5 3.4 -6.8 -9.9 0.2 -2.3 -10.2 10.6 
3.3 48.0 -12.2 -13.8 18.1 -2.7 •6.7 3.1 -6.9 -9.2 1.8 -1.3 -11.3 11.5 
3.4 51.0 -11.3 -13.3 20.0 -0.7 •6.5 3.1 -7.3 -9.2 2.7 -7.0 -10.0 11.5 
3.6 53.0 -11.0 -13.5 23.9 -1.4 -6.9 3.0 -7.6 -9.2 3.7 -9.3 -11.0 11.4 
3.9 55.0 -10.3 -14.0 24.8 -1.2 -7.2 2.9 -8.1 -10.0 3.0 -9.2 •11.6 9.8 
4.0 59.0 -8.7 -13.6 28.7 0.7 -6.4 2.9 -8.0 -9.4 4.4 -10.0 -10.2 12.6 
4.3 61.0 -11.4 -13.9 30.4 0.9 -5.4 5.4 -8.3 -10.0 7.0 -7.0 -10.7 16.5 
4.4 63.0 -12.0 -13.8 34.4 0.9 -4.8 3.4 -9.6 -10.2 5.6 -7.0 -11.2 15.1 
5.0 66.0 -9.5 -14.2 37.4 2.0 -4.0 4.1 •10.3 -9.5 7.7 -9.5 -10.7 16.5 
4.8 67.0 -11.2 -15.0 38.7 1.2 -4.6 5.5 •10.1 -9.7 7.6 -8.7 -11.4 17.7 
5.1 70.0 -10.0 -13.3 42.2 0.0 -2.3 6.8 •9.2 -9.1 8.6 -8.6 -10.3 19.2 
5.2 72.0 -11.2 -15.3 42.8 -0.3 -1.8 3.0 •10.1 -10.0 8.1 -8.1 •10.7 17.9 
5.4 74.0 -10.8 -14.2 44.3 0.4 0.6 5.0 •10.1 -7.6 13.5 -6.4 -10.2 20.3 
5.6 75.0 •9.8 -14.4 46.3 0.2 0.7 4.5 -9.3 -8.2 13.7 -8.3 -10.2 21.1 
5.8 77.0 -10.9 -14.8 46.9 -0.2 -0.7 4.9 •10.4 -8.7 13.0 -7.2 -11.7 19.5 
6.0 79.0 -11.0 -15.0 51.3 -0.7 0.9 -2.7 •9.8 -7.6 17.7 •6.0 -10.2 19.9 
6.3 83.0 •9.8 -15.3 53.9 -0.3 0.7 -3.2 •11.6 -9.2 18.2 -6.8 -11.0 22.0 
6.5 85.0 -9.7 -14.0 54.5 1.4 -0.2 -2.4 -11.4 -8.5 19.4 -4.9 -11.0 21.5 
6.7 86.0 -9.7 -14.6 57.8 0.7 0.9 -1.1 -11.2 -8.7 22.4 -3.9 -9.5 24.1 
6.9 88.0 -10.2 -13.8 60.4 1.2 0.0 -1.7 -10.9 -9.0 21.9 -5.1 -9.4 23.1 
7.2 88.0 -8.0 -14.2 61.5 1.1 1.4 -0.3 -11.3 -7.7 23.6 -4.4 -8.8 23.6 
7.2 90.0 -8.7 -14.7 63.9 0.7 0.2 -0.8 ••13.1 -8.4 24.0 -3.3 -10.2 24.8 
7.4 94.0 -10.5 -14.8 64.8 -0.2 -0.4 -3.2 •13.6 -10.8 24.2 -2.5 -10.0 26.0 
7.7 95.0 -10.1 -15.2 68.0 -0.2 -1.6 -2.1 •14.5 -11.3 24.9 -2.1 -10.3 27.3 
7.8 97.0 -10.0 -16.8 67.6 •1.2 -0.8 -3.9 -14.1 -11.5 25.6 -2.6 -9.9 28.3 
8.1 99.0 -10.4 -17.0 70.8 •1.4 -1.7 -5.2 -15.1 -11.4 25.6 -0.8 •9.8 28.1 
8.2 101.0 -10.9 -17.1 70.8 •0.5 -2.0 -6.5 -16.2 -12.3 25.9 -1.3 •10.4 29.5 
8.5 101.0 -10.6 -16.8 72.1 •0.3 -1.4 -5.5 -15.5 -11.3 27.5 -0.2 •9.4 31.2 
8.7 103.0 -9.4 -18.1 76.3 •0.9 0.4 -5.5 -16.5 -10.8 29.0 -0.8 -9.1 32.0 
8.9 105.0 -10.5 -18.0 78.0 -0.5 -0.1 -8.0 -15.5 -12.5 28.9 -1.8 -9.0 33.0 
9.1 107.0 -9.0 -16.5 81.7 0.9 0.5 -5.9 -15.9 -11.2 32.0 0.7 -8.2 34.1 
9.2 108.0 -10.8 -17.4 82.1 0.5 -0.6 -5.7 -16.6 -11.6 31.7 0.2 -8.5 31.0 
9.4 111.0 -9.4 -17.1 82.8 0.0 2.0 -5.9 -16.4 -13.8 33.8 1.9 -8.9 35.1 
9.6 112.0 -10.4 -17.0 83.9 0.4 2.9 -4.8 -16.5 -11.2 34.5 2.4 -8.4 34.2 
10.0 114.0 -9.4 -18.1 87.6 1.8 3.9 -4.7 -17.2 -13.0 35.5 2.0 -8.3 36.8 
10.1 115.0 -11.7 -18.3 86.7 0.9 4.9 -5.6 -17.1 -13.5 35.3 -0.2 -8.1 36.0 
10.4 117.0 -9.5 -19.7 90.2 0.4 6.0 -7.1 -16.8 -12.6 36.9 3.5 -7.9 36.6 
10.7 118.0 -10.8 -18.4 89.5 0.7 6.2 -5.6 -16.7 -12.5 37.6 3.7 -7.4 36.9 
10.7 119.0 -10.9 -17.6 93.2 2.7 8.0 -4.2 •16.9 -11.5 39.2 3.8 -7.0 39.2 
10.9 120.0 -8.4 -18.9 96.0 3.4 11.0 -5.7 •17.4 -10.2 40.2 4.3 •6.2 40.2. 
11.1 123.0 -9.0 •18.6 96.5 4.3 10.0 -4.7 •17.7 -12.3 41.1 5.4 -6.1 38.6 
11.3 125.0 -9.4 •19.0 100.1 5.0 9.8 -2.7 •17.7 -11.9 43.5 7.5 -5.7 41.8 
11.5 126.0 -10.6 -17.9 101.7 5.5 10.7 -2.7 -19.5 -11.9 43.9 6.6 -5.5 41.6 
11.7 127.0 -9.5 -16.9 105.1 6.2 12.6 -2.4 -18.1 -11.6 46.3 8.1 -4.5 43.4 
11.8 128.0 -9.0 -17.3 105.1 6.6 12.7 -2.1 -18.9 -12.4 46.0 6.8 -4.0 44.2 
12.0 131.0 -8.0 -16.7 108.4 10.3 14.9 -0.8 -18.3 -11.8 49.0 8.5 -2.3 47.5 
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12.2 132.0 -9.0 -18.3 111.4 9.9 
12.4 133.0 -9.0 -17.8 110.5 11.9 15.8 
12.6 135.0 -10.2 -20.1 112.3 10.4 17.2 
15.1 -0.2 -18.5 -11.7 48.3 
0.8 -18.7 -12.4 49.7 
0.8 -19.3 -12.5 51.4 
8.5 -3.4 44.1 
7.6 -2.5 44.1 
5.2 -3.4 47.8 
S 2 2 2 
DL SINKAGE SCX SCÏ SCZ SCI SC2 SC3 SDX SDY SDZ SDl SD2 SD3 
0.3 . 82.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.2 82.0 7.9 1.4 3.1 0.5 2.2 2.5 1.1 . 1.9 0.3 1.5 1.1 0.4 
0.4 93.0 7.3 2.0 2.6 2.1 1.8 4.3 -0.1 0.5 -0.2 2.0 0.8 1.9 
0.6 101.0 6.6 0.0 3.5 3.1 1.4 3.4 0.6 0.7 0.7 0.8 2.0 2.5 
0.8 105.0 5.1 0.8 3.7 3.9 2.2 6.1 0.7 1.3 0.9 3.6 1.9 4.6 
1.1 111.0 4.4 1.9 6.3 5.5 2.6 4.5 1.9 0.6 1.0 4.5 1.9 6.3 
1.3 113.0 5.4 1.3 7.8 6.0 3.0 4.8 1.8 0.9 1.6 6.4 1.9 6.5 
1.4 117.0 6.0 1.5 9.3 7.0 2.8 5.7 2.2 1.5 1.6 7.0 1.7 7.5 
1.7 120.0 4.9 1.3 10.6 10.1 4.6 8.7 1.7 0.6 1.6 11.2 1.4 8.4 
1.9 122.0 4.4 1.3 9.6 12.0 4.6 8.0 1.9 0.7 1.7 11.3 2.7 7.9 
2.0 125.0 6.9 1.0 12.0 12.7 4.8 8.4 2.6 0.0 1.6 9.9 2.2 8.8 
2.3 128.0 7.5 1.8 13.9 11.1 5.2 9.6 2.8 1.2 2.3 9.0 2.5 8.8 
2.4 130.0 5.8 2.1 15.6 9.3 7.0 8.9 3.7 1.9 2.3 9.8 1.9 9.5 
2.8 131.0 5.6 1.8 16.S 10.8 5.8 8.2 3.6 1.4 3.8 8.9 1.9 10.0 
2.8 135.0 8.7 2.5 18.9 13.1 6.0 7.3 3.9 3.6 4.7 11.6 2.0 13.3 
3.1 138.0 9.1 1.0 21.3 12.0 5.2 9.1 4.8 3.4 5.1 12.3 2.2 13.7 
3.3 140.0 8.7 2.4 23.0 12.4 7.8 8.7 4.6 4.5 4.0 10.4 1.7 15.0 
3.4 142.0 4.7 1.7 23.0 12.2 6.4 8.2 3.7 4.0 4.5 8.6 1.4 13.4 
3.7 144.0 6.6 1.7 24.5 13.8 8.4 8.2 4.6 5.0 5.4 7.9 2.7 13.9 
3.9 146.0 10.2 3.4 26.5 14.7 10.0 10.0 6.1 5.0 7.2 8.9 3.1 15.4 
4.0 149.0 6.5 2.9 22.4 14.8 9.2 9.1 5.5 5.3 8.9 9.9 2.7 13.9 
4.4 153.0 6.5 2.1 25.0 14.0 11.9 10.9 6.4 7.3 10.7 11.8 2.2 16.8 
4.5 155.0 8.1 2.9 27.1 14.0 12.7 12.1 6.9 7.6 11.5 11.3 3.4 19.0 
4.6 156.0 8.1 2.6 25.6 14.8 13.5 11.2 7.8 8.2 10.1 13.6 3.4 20.7 
4.8 157.0 8.2 3.6 26.5 16.1 14.1 12.8 7.2 8.5 10.7 13.0 3.9 21.3 
5.0 160.0 8.7 2.6 27.8 15.4 14.1 13.2 6.9 7.3 11.0 13.0 3.0 21.2 
5.3 152.0 11.3 3.3 31.1 17.3 14.7 15.5 7.7 5.8 11.4 13.2 3.6 22.4 
5.4 164.0 7.7 3.7 33.0 17.0 16.1 17.8 8.0 8.9 13.3 17.2 4.3 23.1 
5.6 167.0 10.5 3.1 32.4 20.7 16.1 18.7 7.2 9.4 14.5 16.8 5.1 24.0 
5.8 168.0 10.2 3.9 33.0 20.2 17.7 19.6 8.0 10.7 15.9 16.6 5.2 23.8 
6.0 169.0 8.5 3.7 33.2 20.3 17.9 20.3 8.6 10.5 17.5 19.4 5.1 23.4 
6.2 173.0 10.9 4.8 33.7 22.5 18.1 22.4 7.5 12.1 18.0 19.8 6.1 25.2 
6.4 174.0 10.5 4.2 34.3 22.5 19.1 22.6 7.9 12.1 19.4 20.7 5.9 25.0 
6.6 176.0 9.8 4.9 36.3 22.8 18.7 22.5 8.7 12.0 22.4 20.3 5.8 26.3 
6.9 178.0 9.2 4.0 37.6 23.7 19.3 23.8 8.1 12.8 22.9 21.3 6.8 27.5 
7.0 180.0 7.4 5.0 38.2 23.7 21.1 24.7 8.0 10.9 23.3 19.6 6.8 25.9 
7.2 181.0 10.0 4.6 39.7 25.1 22.3 25.1 9.2 11.7 24.8 20.8 8.2 26.3 
7.5 183.0 11.8 6.6 40.5 27.1 22.7 26.3 7.5 12.4 25.0 22.2 6.8 27.3 
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7.6 185.0 11.7 6.2 41.9 26.4 24.4 24.9 8.5 12.0 25.9 21.5 7.7 28.0 
7.9 186.0 10.1 5.7 43.6 27.4 25.0 25.4 9.2 12.5 26.1 24.6 7,3 26.4 
8.1 188.0 11,2 6.4 45.6 28.3 25.4 28.8 8.4 13.2 26.9 26.8 8.4 28.1 
8.3 189.0 10.4 5.9 46.9 28.7 25.8 28.1 9.2 12.0 28.7 26.2 8.5 27.5 
8.4 191.0 10.5 5.6 48.0 31.5 25.2 30.8 8.3 13.8 30.1 28.7 9.2 29.0 
8.7 194.0 11.7 4.8 48.6 32.0 27.4 30.6 8.4 12.9 30.4 27.8 9.3 28,5 
8.9 195.0 12.7 5.2 51.0 32.9 28.2 31.8 8.0 11.7 31.8 26.2 8.8 28.4 
9.1 197.0 14.1 5.7 52.3 33.3 29.0 32.4 8.3 10.7 33.6 27.3 8.4 29.4 
9.4 197.0 12.5 6.4 51.5 34.0 29.2 32.2 8.3 10.0 34.3 27.1 9.0 28.1 
9.4 197.0 11.1 6.4 50.8 33.8 28.6 32.4 8.2 11.5 34.1 27.7 9.3 27.9 
9.7 199.0 12.2 5.9 51.9 35.6 29.6 33.6 8.6 10.3 35.9 26.9 9.9 26.9 
9.8 201,0 12.7 6.4 53.4 36.6 31.4 33.6 9.3 10.6 37.6 25.6 9.3 30.6 
10.1 203.0 15.0 6.9 54.7 36.8 34.0 34.7 8.5 12.1 38.5 24.4 10.3 30.5 
10.3 205.0 14.0 6.6 55.6 36.6 34.4 36.3 9.5 12.4 40.2 24.2 11.1 32.6 
10.4 206.0 13.1 7.2 56.2 35.7 33.8 36.8 9.0 12.3 40.6 22.8 10.4 32.3 
10.6 207.0 13.6 7.8 57.0 34.3 35.0 37.2 9.7 12.9 41.8 24.2 10.7 34.4 
10.8 208.0 13.9 7.7 58.2 35.9 34.0 38.4 10.5 13.1 43.0 25.0 11.0 35.2 
11.0 209.0 14.7 7.2 59.9 35.7 36.7 3B.8 9.9 13.1 43.6 23.6 11.5 35.7 
11.3 212.0 13.8 7.9 59.1 36.6 37.1 40.4 11.9 12.5 47.2 23.3 13.7 36.3 
11.4 213.0 13.1 6.5 60.6 40.3 36.7 40.2 11.1 13.2 48.6 25.6 13.5 35.8 
11.7 214.0 11.3 6.6 61.2 39.5 37.3 40.0 11.4 12.5 49.3 23.7 13.6 36.4 
11.8 216.0 12.9 8.1 61.2 39.3 37.5 41.4 10.7 12.9 50.0 21.9 14.5 38.0 
12.1 217.0 13.6 8.0 62.7 38.8 37.7 40.7 10.5 11.9 51.6 23.2 14.7 37.4 
12.3 220.0 13.7 7.6 64.9 38.9 40.5 41.1 10.3 12.3 54.1 23.6 14.7 39.2 
12.S 222.0 12.4 8.8 67.7 39.3 41.3 43.2 11.6 12.3 56.9 23.5 14.6 40.8 
12.6 222.0 14.1 7.8 68.6 39.5 41.3 42.7 11.0 13.1 56.0 22.2 14.9 40.4 
3 
DL SINKAGE sex SCY SCZ SCI SC2 SC3 SDX SDÏ SDZ SDl SD2 SD3 
0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.3 0.0 3.9 2.5 2.2 1.9 2.1 3.4 1.2 2.7 1.9 2.3 2.5 -1,5 
0.6 1.0 5.5 2.4 3.1 2.5 3.0 2.3 2.5 2.1 2.1 2.3 1,6 1.3 
0.6 2.0 6.4 3.3 4.8 5.0 3.3 2.8 2.2 3.0 4.0 3.8 2.9 0.8 
0.9 2.0 6.1 3.3 4.6 4.8 3.2 4.1 1.7 2.2 4.4 4.1 2.3 1.5 
1.1 3.0 5.6 3.0 7.2 5.3 4.6 4.5 3.9 2.7 6.5 6.3 3.0 2,4 
2.4 5.0 -5.6 -8.2 9.1 5.8 4.8 4.0 3.5 3.2 8.2 6.6 3.6 3.0 
1.4 8.0 5.1 4.4 10.4 8.0 5.0 5.6 2.8 2.8 7.9 9.5 2.3 2.1 
1.6 10.0 7.5 4.6 12.0 6.7 6.3 5.3 3.3 4.0 9.3 6.9 3.0 5.0 
2.0 11.0 3.9 4.1 12.2 8.3 6.4 8.5 3.6 4.9 12.2 10,4 2.9 6.8 
2.1 13.0 6.2 3.8 13.7 6.9 5.2 7.2 2.5 2.3 11.2 8.0 2.7 5.9 
2.2 15.0 8.1 4.7 13.0 7.4 6.1 7.2 3.2 2.5 12.2 8.9 3.4 8.3 
2.5 18.0 6.7 7.2 17.6 8.3 8.3 11.2 3.5 3.1 16.8 11.3 3.9 8.7 
2.7 20.0 9.4 5.8 20.4 9.2 8.2 9.1 4.5 3.2 16.8 13.1 5.1 9.4 
3.0 22.0 8.1 5.9 21.3 9.6 9.7 10.4 3.5 4.3 17.8 12.2 4.9 10.9 
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3.0 24.0 9.9 6.5 21.5 10.1 9.9 9.1 3.9 4.1 18.5 12.6 4.5 11.8 
3.3 27.0 10.8 5.8 26.5 12.4 11.3 11.8 3.8 4.9 22.4 17.5 4.9 11.7 
3.5 31.0 7.6 5.8 29.3 15.0 11.7 13.9 3.8 3.7 22.4 17.7 4.7 12.1 
3.7 32.0 8.8 5.9 29.1 14.7 12.3 13.3 3.8 4.6 22.9 16.7 5.1 11.2 
4.0 35.0 7.1 7.3 33.2 16.5 12.3 16.1 4.1 4.9 24.6 18.8 4.4 15.3 
4.0 36.0 7.9 8.4 33.7 17.2 14.0 15.3 3.8 5.3 26.7 17.0 4.8 17.1 
4.3 38.0 9.1 7.7 36.1 17,7 13.3 17.0 3.2 4.0 26.7 18.4 4.5 17.8 
4.4 40.0 10.7 9.5 36.7 19.1 14.2 16.5 3.3 4.9 27.4 18.8 5.2 18.9 
4.6 44.0 9.9 9.8 41.7 21.4 16.0 20.9 4.0 5.7 32.5 21.4 6.2 20.6 
4.9 46.0 10.9 9.6 44.7 20.5 15.5 20.2 5.1 6.8 32.7 22.0 5.5 19.9 
5.3 48.0 13.0 9.6 46.7 20.7 17.0 20.5 5.2 4.9 33.9 21.2 6.3 21.4 
5.3 50.0 10.9 8.9 45.6 22.3 17.3 22.1 4.1 6.5 34.4 20.9 6.1 20.0 
5.5 52.0 11.2 9.3 46.3 23.2 19.3 23.9 4.2 6.6 37.7 21.7 6.7 21.8 
5.7 54.0 12.3 9.0 48.7 21.9 19.8 24.4 4.4 6.6 38.1 22.6 6.7 19.3 
5.9 56.0 11.9 9.5 51.3 19.3 22.3 22.9 3.6 6.9 41.2 23.1 7.1 21.0 
6.0 58.0 10.8 9.4 55.2 20.2 23.2 25.3 5.3 7.3 41.6 24.2 7.9 24.6 
6.2 60.0 10.7 9.3 56.9 21.4 23.9 21.4 5.1 8.7 44.7 23.1 8.8 23.2 
6.5 62.0 11.8 10.2 57.8 24.6 24.8 21.1 5.6 6.8 46.5 24.0 7.7 23.7 
6.6 62.0 13.2 8.7 58.6 24.6 24.4 21.4 4.9 6.7 47.0 23.1 7.6 25.1 
6.8 65.0 12.2 10.5 63.4 24.4 25.3 24.6 5.8 7.9 49.1 26.5 8.4 27.0 
7.1 66.0 15.5 11.4 63.2 25.7 26.3 23.7 5.0 8.2 51.2 26.8 8.9 27.8 
7.4 69.0 15.3 12.1 66.5 24.8 28.3 26.0 5.4 8.1 54.2 26.8 8.7 28.2 
7.4 70.0 15.6 11.2 68.6 25.8 29.3 27.1 6.7 8.7 54.0 28.6 9.6 28.9 
7.7 72.0 12.7 12.8 69.5 27.1 31.9 30.1 7.4 8.7 56.1 29.0 10.4 28.7 
7.8 73.0 11.2 11.2 71.7 26.4 34.0 33.2 7.1 9.2 58.9 29.6 10.1 30.6 
8.1 75.0 12.4 11.6 75.8 28.7 35.3 33.9 6.3 7.8 59.6 30.5 10.3 34.7 
8.3 77.0 13.6 12.3 78.2 31.0 38.5 37.6 7.0 8.9 61.1 30.4 11.3 35.0 
8.5 78.0 12.8 12.1 78.8 31.9 37.6 38.2 7.0 8.4 62.2 29.9 11.7 35.1 
8.6 78.0 13.5 11.4 81.4 32.6 38.8 37.8 7.5 9.3 62.2 32.6 10.8 37.3 
8.9 81.0 13.7 12.7 85.1 35.0 41.8 37.1 8.7 9.1 66.0 32.9 11.7 40.6 
9.1 82.0 14.0 12.5 85.8 35.6 42.1 38.0 9.1 9.2 66.0 33.6 12.0 42.1 
9.2 84.0 11.1 13.8 89.5 37.5 42.2 39.2 7.8 10.3 69.5 36.0 11.1 43.1 
9.5 85.0 11.3 13.6 91.4 38.6 43.1 40.4 8.7 9.5 69.4 37.0 10.7 46.6 
9.7 87.0 11.4 14.7 92.3 41.9 45.5 36.2 9.2 10.8 72.7 38.3 11.8 49.0 
9.8 87.0 10.1 15.0 93.8 41.2 45.1 35.7 8.5 9.8 72.9 36.1 11.1 46.5 
10.1 89.0 11.1 16.0 99.0 44.6 48.6 43.9 8.0 11.1 75.7 39.9 11.7 54.9 
10.3 90.0 11.8 15.4 96.4 43.2 48.4 42.7 7.9 10.7 73.9 39.2 11.8 53.2 
10.5 93.0 11.7 16.1 103.4 44.9 50.9 46.1 8.8 11.4 79.5 41.7 12.2 59.2 
10.7 94.0 11.7 16.3 106.8 47.6 52.4 46.3 9.5 12.5 81.4 41.1 12.0 64.9 
10.9 95.0 9.3 15.3 106.8 49.2 51.7 45.4 8.7 12.3 81.2 43.6 12.0 64.7 
11.2 97.0 9.9 14.2 110.1 49.9 55.2 49.2 9.5 11.6 84.0 42.9 12,4 68.8 
11.2 97.0 9.7 14.4 110.8 50.8 54.7 50.1 9.2 11.9 83.7 43.6 12.2 69.8 
11.5 99.0 9.8 13.7 115.1 55.9 59.2 51.1 9.0 14.2 86.7 43.1 13.5 77.4 
11.6 100.0 10.2 13.6 117.7 54.7 58.5 52.3 9.8 12.4 86.8 42.9 12.4 76.9 
12.1 102.0 10.2 14.1 119.9 56.1 62.6 52.1 9.6 14.1 87.9 41.5 13.2 79.8 
12.0 102.0 11.0 14.0 120.5 56.6 61.9 50.8 9.5 13.0 87.4 40.2 13.2 80.1 
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12.3 103.0 12.2 15.7 122.3 61.8 64.0 54.4 9.3 13.4 88.6 41.1 13.4 83.6 
12.8 104.0 11.7 15.6 123.4 62.8 65.8 55.0 9.7 13.5 89.3 40.6 13.4 86.0 
